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For a coiisiderahk' nuiohtT ol u'ars tlu‘ iatc'rcst takc'o 
111 Arts and C'ral'ls has ^radnnlls nu*r(‘asc‘d, not only 
hfcanse ol‘ tlu^ (“ytcrtannn^ nature ol‘ many ol‘ tiu' 
ojierations, but also because an ( xtc nded know h'd/j^c' ol‘ 
liow tliesi' operations should Ix' eondneb'd is oltin of 
i^n'eat yatiu' to tliose pi-rsons who ultimately bceoini* 
assoeiati'd with eommereial, indnst rial, and domestn' 
jinrsmts. Ii^ this res[)eet then' is, jierhajis. no handi- 
craft art w hieh is moiH' \ alnabh' t han that of w (‘avin^^ 
for, in tiu' IniidaiiK'iital [inx'essi's, the stnchait beconx's 
more or h'ss skili'id in the mampnlation ol‘ thri'ads ; 
this skill (list of all acts as an mtrodnetion to darning, 
and later h ads up to embroidm'y, and nltnnatel\ to 
tlu^ important subject of t ext ile (h'si^rn. 

Jn this work, which appeared serially m the Ti\rtilc 
Rft'oulvr, the piinciples iiiNoUi'd m darnine and in 
fundamental Asea\'mx arc' dc'scribed and ilhistratccl 
in sc'veral diffe rent ways, while the jiroeesses of e'oth 
structure hy handicraft methods are s\ st ('inatieally 
arranged, d'liiis, simple methods of warpinx, Ixain- 
ine, and frame weaving' arc' fully ilhist I'at ccl and earc'- 
fully dc'seribc'd, and linally thc' somc'W hat similar 
methods adoptc'd in the* eommereial manufaet . 1 rc' 
of Oriental, Donegal, and Iteal Axminstc r c-arpe ts arc' 
diseiissed at k'n^th. 

Ill addition to fnltillinj^ tlic' main piir|)osc' tor which 
the' V srk’was writ ten, the* man\ phases involved should 
be of value to all persons who are ])ursumg a study of 
textile manufacture. 

Thomas WcAidhotjse. 

Technical C’ollio.i: and SVhool of Art, 

Dunkee. 




THE HANDICRAFT ART 
OF WEAVING 


CIIAI'TKR I 

INTRODIJCTO RY 

The OpEHATft)N OF Weaving. 

The opcrutioii of weaving, not only in its simplest 
form, but also m ils most advaneed stage, consists 
of the interhuung of two sets of threads or yarns. P'or 
tile sake «)f distmetion -m<»^t essentii^ in industrial 
work, although not absolutely lu'cessary for handi- 
er, d't work — th(‘se two stTs ot yarns reciuve different 
nantes. 

1. Those threads which form the length of the 
fabric, and wdiich are parallel to the selvages, «arc 
known as the warp. 

‘2. Th( )se which cross from selvage to selvage, that 
is, from edge to edge of the cloth, arc known as the 
weft. In many cases the weft is termed lilling 
(matnly in the United States), while in classical 
literature it is termed woof. 

In all cases throughout this work the two scries will 
be mentioned as warp and weft. 

Warp an d y\ is f^’ . 

With certain exceptions, these two sets of yarns, 
warp -and weft, interweave with each othi^r at right 
angles, so as to become locked, as it were, together, 
asid thus, form a compact and more or less solid 
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substance which is known in h general waiy by 
sev'cral nana s, (‘.g. fabric, cloth, texture ; and in a 
])artieular way by reason of the kind ol fibre from 
which 1 he n ai n is s[)un, from the ornamentation 
caused l)V tlie ]>artieular medhod (;f interlacing the 
\v(‘fl with the warp, from tlu* use to which tlie hmshed 
cloth IS to b(‘ ]mt, and from other reasons which need 
not be discussed here. 

The number of dilTerent ways in whieh these two 
s(ts of yarns (‘an be interlaced with (‘aeh other to 
form different patterns is inhniU', and th(‘ work of 
arranging thes(‘ patterns first on pajier and tluai by 
th(‘ warp and welt m the loom is known universally 
as textile design ; on the oila r hand, klu' mechanical 
or manual op(‘ration of causing the war]) and the 
weft to int('rlaee with each other in any of these 
desire'd orders is known as weaving. 

There are several different nu'thods of weaving, 
and a host of /liftVia nt frames and machines in which 
or by which the weaving opc'ration is conducted. No 
niatt(‘r how smi])le the frame or a])i)aratus ma)j be, 
or how e()m[)lc‘X tlu‘ machine in whieh weaving is < 
])raetised, d is an invariabh' custom to tc‘rm such 
frame', a])paratus, eir machine, a loom. 

The' origin of weaving is merge'd in antiejuity ; it 
was certainly e)ne‘ of the very earliesT arts, and the 
high degree' of ])('rfeelion to which it has been brought 
due, first tei a graelual evolutieni of the science of 
textile design aiiel the art of weaving, and second to 
the phenomenal advances in mechanical engineering. 


Did Spinning Ruecede Weaving ? 

« 

At fir:^ ^^ight, one would be ineiinecl to say that 
spinning w'ould precede weaving, for the cloth is made 
from yarAs which have obviously already beeu spun. 
This judgment is not, how^ever, conclusive, for it is 
highly jnobable that the first efforts to form* a clotji- 
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lik(' arlirlc by the intiM-laeiii^ of lon^ grasses 

or re('(ls, sonu what similar to tho^(‘ which are still 
usetl to \\(‘a\e mats ami the likta 'hhe demaml lor 
such arlieU s might eoneei\ ably ha\e gro\\ n to such 
an exU iit that substances y)th(a* than grasst's were 
roimcl nec'i'ssary to cope \Mth the re(|mri‘ments or 
to simplilN tlu‘ |)ro(‘ess of \\ea\ing. 4'hen oiu' might 
imagine that (ITorts would be made* to form some 
kind of strand ^r thread of a longer l(‘nglh. The 
natural tendene\ ol' uool to Ix'come entangled would 
probabh’ eaus(' sonu^ p('rson <d‘ an m<[uirmg mind 
to utilise' tlu'se libiHs tor the rormatioii ol‘ a more or 
less {‘onlinuous Ihri'ad, and alter this, the' more 
subtle' nu'tl^tei of e-xtrae-ting fibrous iilamenls IVom 
llax ami similar plants by re'tling, breaking, ami 
se'utehing woulel be' altenipled with the same' e)bj(*el 
of making a e'onlinmms Ihreael. Kxe*ept for exei'etl- 
ingl\ small fabrie-s, and for partuailar type s eif labries, 
eontinuoiis thre'aels are' much mew^' suitable' than 
sheirt lengths tor haml-le)om we'asing or for any other 
f yiel e)f ^ve'a\ mg : imlee’el, feer nmst kinds of we as'ing 
t'f' eontiimems thre'aels are' absolute'l\ ne'e'e'ssar)’. 

Ibioe'Kss oi' Whaving. 

It is well known that what is usually e*alle'el the 
preie'ess eif weaving mve)lve's many elistme't e)perations 
- all interesting in tlu'ir way, ami all playing their 
respe'ctive })arts m ami feir the' e'omplete' machine 
wTueh we have- state'el is te'rnu'el brietly a leiom. l^ie 
\arious e)j)e'ratie)ns whie'h take'^ plae-e- eiuring weaving 
vary ae‘e*oreliiig te) the' tyj>e of leiemi, ami also te) tiic 
kind of e'|e)th which it is inte'neieei tei jirodue'C in the 
leioui^ We' shall mentiem these different [i^eeeesses at 
eippeirtune' plae'^'s. ^ 

Tiin^SiMin.nsT Tytk ok Cianii. 

Tlie simplest type oi’ ele)th is that kneiwn as [ilaiii 
,elotli, e,g. caliee), pillow liiu-n, lu'ssian. This eleith 
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may be made on a small seale by ‘a })rocess similar 
to what takes j^aoe in the operation of darning a 
stocking. In tins ease one set of threads remains 
stationary and j)Jirallel, while each thread or j)iek ol' the 
other set is introduced separately by causing the darn- 
ing needle to jiass over and under successive threads 
wluni it is moved, say, from right t*o left, but vvdien the 
needle is moved from left to right it is made to pass 
under and over the same threads. Tjie chief difference 
between darning and plain cloth weaving, neglecting 
the diff(Tenee in specal, is that whereas in darning 
one set of threads only that fornu'd by the threaded 
needle is in motion, both sets of threads arc in motion 
in weaving. Thus, all tlu' thre'ads of tjie warj) are 
mov('d together, some upwards and some dow'iiwards 
in horizontal franu's or looms, but the weit is intro- 
duced singly and successively, pick after pick. (A 
pick or shot of weft is simply one piece of weft 
which reaches ,from selvage to selvage, and the 
apparatus which causes these* successive picks of weft 
to be introduced is te^rnu'd a picking motion.) ^ 
The movement of the* needle from oiu^ place to 
another in the first operation of darning forms a set 
of parallel threads which may be compared with the 
threads of a warp, while the movements of the needle 
crosswise to lock the second set at right angles to 
the first set in darning may, similarly, be compared 
wi^h the movements of the shuttle in weaving. The 
shuttle carries the weft, and it is driven by a blow 
from side to side alti^jrnately by the parts of the 
above-mentioned picking motion, and each journey 
leaves a^trail or shot of weft between the two layers 
of warp jthreads which have been mechanically 
arranged iij these two layers for this s^^gcijil purpose. 
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CLOTH I'OKMATION BY THK MOVKMKNTS OF TIIF WEFT 
* YARNS 

First Objective in Weavincl 

The lirst objective in wiaving is Iherefore tluit of 
making the \yirp so that the shnttl(% or whatever other 
article is used to control the weft, ean be moved from 
side to side to form the cloth. At this ])omt it might 
be advisa))le to givt' illustrations of the differijicc 
between ^var{) and weft, an<l the effeet whieh is jiro- 
duced by the interlaeing of (he two set^, as mentioned. 
The apparatus shall Ik* of the simplest character, so 
that anyone may repeat the experiment or simple 

tasiv. 

l^'igs. 1 and 2 show front and end elevations of the 
frame, whieh consists of a small blo(‘k of wood A, 
about 12 in. long, 2j in. wide, and 2 in. deep. Two 
J in. wire staples, B and C, are made and driven 
into the wooden block, as indicated. Any old box 
might be used for the same jiurpose if sawcuts arc 
mavle on two of the upper edges of the box encTs. 
The objection to this latter metjiod is that the threads 
must be comparatively far apart, whereas with the 
frame illustrated the threads can bi* placed ;is close 
to cadi otiicr as desired over the two wires B and C, 
and fine or coarse threads used at wdl. ^ 

The next requirement is the thread or w^irp yarn, 
and Ijic selection of this would clearly depend upon 
what kind of fabric or band the experimentalist desired 
to make. As a rule, and especially for beginners, 
it is a^Avise plan to select thick yarns, say in. or 
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more in diameter. In ordinaiy comnu'rcial prac'tiee 
tlie size's or eoiints of yarns are invanahly detc'rnnned 
by numlx'rs. •One (‘lul of I lie selected \arn is then 
Lied to the wire H, h'l^. .’h and earru'd iVoin ('iid to 
L'lul between and partially aroiinel the wires H and C 
until the' ele sire'd iniAiher is rt'aelu'd, whe-n the thre'ael 
)r yarn is broke n off and tieel to the' wire W if an e'\en 
imniher is iiseel. Fi/^. .‘I is a plan \ U'W' of Fl^^ 1 with 
?ight threaels arraliged in this way. 'hhe smijih' warp 
is thus })re'})areel, and sine*e' oiu'-half of tlu' threads 
pass o\’e'r the wires and the other half unde r the- wire's, 
they will form twe) jiarallel laye'rs with a gap of J in. 
The introdiie^t ion of two or tliree picks of line wa'ft, 
say sewing cotton, at each ('tid H anel C wall jilace 
all the threads ajipreiximately on the same* le*\'el. 
All is iieiw ready I’or weaving, or, rather, eiarmng in 
this ease. 

Dksion Pape 11, 

The order of interlacing the warp and waft threads 
aee oreliiig to any eh'sired pattern is most satisfactorily 
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showm by means of what is knowm as " elesi^m paper ” 
□r point paper.” As a matter of fact, it wenild be 
impossible to proceed very far in weaving w'lthout 
such paper. Fig. f illustrates a large block of 01 
smalL squares which may be considered not only as 
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eight vertical rows, but also as eight horizontal 
rows of small s(]^iar(‘s. Fig. 5 shows several of such 
grou})s of ()!, or 8 by 8 large* blocks^ each pair of 
large blocks being separated by a heavy line. This 
y)ape*r is e-alled eh'sigif pape-r ” or “point j)aper,” 
anel il will be* s('e*n later that t he‘*elesire‘el elesign may 
be ml roehu'e'd on to sue'h pajeer to make the subse- 
epient operations e-asy to follow. U might, be* stateel 
at oiu’e* that m prae*tie*ally all e*ase‘S ol^i e*omplet e* elc-sign 
the* sue*e*e‘ssive' ve‘rtie*al reiws of small sepiares re*pre*sent 
the warp threaels, while* the* sue*ee*ssive horizontal 
rows of small sepiares re-present the weft thre'aels. 
Thus, 111 Fig. t there are* eight thre'aels anel eight jiieks 
representeel by the single* large* block, where'as in 
Fig. 5 the re are* r)(> threaels anel 2 t ))ieks represented 
by the* 21 large* bloe*ks. 

S I M i* I . I I N T !•: R \\v-: A v 1 Nei . 

Fig. () illustrates the maimer in which the* weft A 
is maele* te) iiiterwe'ave* with the* e'lght warp threaels' R 
by iiu'aiis eif tlie* neeelle* ('. 'hwei horizontal rows eif 
design yiaper, e*ae*h with eight small sepiares, ayiyiear 
immeeliately uiieler the warp threaels H, anel a small 
arreiw freim e‘ae*h vertical re)w e)f small s'tpiare*s (1, 2, ii, 
4, 5, (), 7, 8) inelieates that these* two vertical seyuares 
refer te) the warp threael which is in ceintaet with the 
j)e1tnt e)f the ee)rresj)e)neling arreiw*. The lower small 
sepiare in the* lirst, thirel, lifth, anel seve*nth vertical 
re)ws has been marke*e^ in se)liel black, whereas it is 
the uppi*r sepiares in the se*ee)nel, fourth, sixth, and 
eighth vertical reiws which are markeel seittei l^aek. 
These mafkeel sepiares may be take*n te> represent 
either warj) eir weft ein the surface eif t*he fabric the 
signilieanee ,ed‘ the marking is che)sen to suit the 
cemvenience e)f the operateir. In the illustration in 
Fig. (j the marks represent warp thre'aels up eir Jifted, 
and. naturally, the blank or unmarked sejuarhs will 
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represent warp tlireads clown or* dropped, lienee 
all marks on the design pap(‘r indiea1(‘ warp threads 
on the surtaeef whih‘ all hlaidcs on the design papea' 
indic'ate welt on tiie 


siirtaeca 

Tlu‘ l)(.‘nt arrow ►) 
from tlu‘ lower hori- 
zontal row ot (‘i^rht 
small s((uarc‘s shftws 
that the luadle (' 
would, m passm<r 
t‘rom ri/^ht to left, 
pass o\ er t hrc'ad No. 
8, imd('r tlTread 7, 
o\a‘r (), under 5, o\ er 
k under 8, o\(‘r 2, 
and under 1 ; this 
eomph'ti's the hrst 
row of the* (lesion. 
W'lu'U the ne(‘dl(‘ C. 
is ftiserted 1‘rom left 
to ri<^dit I'or the second 
row ot the design as 
indieiited by tlu' bent 
arrow F, it passes 
o\'er thread No. 1, 
under 2, ove r 8, under 
4-, over 5, under 0, 
over 7, and under (S, 
which completes the 
second row ot the de- 



sign. The*needl(‘ C' m 


loo (•>. 


the illustration IS a^ain 

shown threaded amongst the warp threads m the order 
shown on the lirst row ot the de'sign amj leady lor 
being drawn through. Each tinui the journey is 
reverseij, the wett bends partially round the outside 


thread.' 
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It is i\cc(‘ssary that each pick of weft, after it has 
l)eei\ drawn through as illustrated, should he placed 
at ri^dd. anodes to the line of th(‘ warp t^ireads, so that 
all will appeiir somewhat similar to that woven seetion 
represent ('(1 by ei^ht suedi jiicks imnu'diately idiovc 
tlu' needle. In most handdoom^, and in all jiovver- 
looms, this opc'ration of forein<r raedi suceessive pick 
of weft into more' or less (dose* proximity with the 
preeedinj^ pick is done by means ol*what is termed a 
sley or reed, usually tlu' latter. In eases such as 
that shown in h’l^. 0, howc'ver, it may be done by 
nutans of a coarse' ceimb F, the teeth e)f whieh pass 
between the- tlire'jids in front of the last mse'i’teel pick, 
anel thus e nable' such pick to be- jiuslu'el eir pulleei 
teiwards those' which have alre'aely be'en so treated. 

The comb shoulel not be* re'mo\('el from the threaels, 
but sheiulel be- ke'])t there for the purpose mentioncel, 
anel also te) ke-e'y the' threaels eepially spaceel e)r in their 
prope'r jiosition, and thus minmuse' the' shrinkage 
elue te) the action e)f drawing the ))ieks tight. The 
pie'ks are elrawn tight in orele'r to form a neat eelge*e)r 
selvage at each siele. It is not essential that tlu're 
shoulel be a tooth e)f the comb bctwe'cn each pair of 
threaels, as illustrateel ; the same comb will elo for 
several \’arielie's or setts of warp for such wea\ ing. 

On the' right e)f the* wove'ii sample in Fig. G arc 
twe) vertie'al reiws e)f small sepiares, marked 1 and 2, 
e'Tj^ht sepiares in each row. These sheiw how the 
tirst two threaels interweave with all the eight 
picks, anel it will be seen freim the leiwer design that 
there ai'e' lour such pairs e)f threaels, since threaels 1 
anel 2 are e'xactly the same in the eireler e)f Aiarl^s and 
blanks as'threaels 3 anel k 5 and G, anel 7 anel 8. In 
either worels, the unit eif the plain weave is on two 
threads an^ twe) picks, or feiur small squares in all. 
Fig. 7 she)ws, e)n elesign paper, the e)rder of interweaving 
of the al)ove eight threaels and eight picks, ly^d the 
four small 
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two marked in solid })lack, re})reseid tlie unit desi^rji. 
The same unit design on two tlna'ads and two ])ieks 
is shown in Fi». (>, whih* tlu* n^jx'tition of this unit 
aj)})eai’s in solid black eirehs willi IIk' 
eorres])ondm^ blanks. Tlte above 
metliod of w<'a\mV or darninj^ is 
obviously ermh'. l)ul it Idrms tlu‘ basis 
of other sinnile as well as elalioralc.' t yjies 
oi' wea\ mg. * 



A SiMi’OK ArevuATrs. 7. 

Fig. 8 IS an isometri(‘ \ i{wv ol‘ ont' ot 
tlu'se simple w ooch'ii blocks and w ires which tin* author 
used to W(‘a\e his lirst jiattern. d'he actual pattern 
WON cn IS shoNMi immediatc'ly to the lel't ol‘ the n(‘edle, 
Nvhile the (h sign is drawn on tlie 1‘2 war]) threads to 
the right oI'IIk' needle. In this part leular (-asi* the warj) 
consisted of alternate dark and h<;ht threads, and the 
same two colours of \arn Nvere used lor the Nvedt. 
The design, n\ hieli is show n at A in oiu' of the (h i ached 
iig'ires, is made from tlu' unit H. d'he unit is known 
teehmeally as a twill, whih* the* design A is ternu'd a 
h(‘rring-bonc‘ or arrow-head pattern, ddiesc' ])arts, 
as well as the diagram or draft will Ik* referriai to 
later. In the nuantime, it is interesting to see that 
the effect in tlie cloth on the frame is the same as that 
shoNvn at 1). 


A Carduoahd Device. 

The siniph' ajjparatus whielf is used })y children 
in certain schools, both in this country and pbroad, 
is a ri^ctaiTgular jiiece of cardboard, about in. thick 
say, 0 in. long, and i in. broad. Two o])[>*)site (aids 
are made Nuth t(‘eth like a saw, and a small hole at 
the side is pro\ ideal for the purpose of h\fn*g the end 
of the W'ar]) thread. A j)hotographie reproduction 
of an American patented card for such kindergarten 
work is shown in Fig. U. Two methods of arranging 
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tlic warp tlircad on siicli a cardboard arc illustrated 
ill Fi^s. 10 to 1‘2. Tlu‘ cardboard is ^hown in solid 
black, and in Fi<^. 10 tlu rc ari' 1 t threads displayed. 
On the lel't-haiHniairottlu^ card in Fi<r. 10 a continuous 
thread ot warj) is wound from, end to end, in whi(‘h 
case the thread \m 11^ obviously appi'ar alt(Tnat(‘ly 
on the two sides of th(‘ card, as shown in the (‘iid view 
in Fi^. 11. On tlu' oIIku’ halt ot tlu' card, on the 
ri^ht hand ot Fi^^, 10, tlu^ same continuous warp 
thread ajipcars, only on tlu' trout ot tlu' card ; see 
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the end elevation ot this in Fi^. 12. It will be (piitc 
clear that the latter method ot arran^nng the thread 
will recpiirc the minimum amoiwit ot material. In 
the former method the threads are more secure, and 
it fringes ary desired, the unused lengths at the*" back 
would larm the fringes if these lengths were cut ^n id way 
between the top and bottom of the card atter the 
cloth had been woven or darned. 

The distance between each pair ot threads depends 
upon the effect which it is desired to produce, and a 
word or ‘two might well be said on this subject to 
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prevent (Iisji})p()inliiu‘nts wliieli would often be en- 
eountc'fed if s(‘l(‘etion wc'rc* not made jiidieiously. 
In U) llu' space between eaieb [)air of threads is 
mneli ^n-eater tlian tiu' thickness of the threjid. In 
Fl^^ r*} th(‘ space' bet\U'('n each pair is eepial to the 
thiekiK'ss of tlie thrc'ad in that li^nrt'. In Fi". (J 
the' space' betwe'en the' Ihre-aels is less than the thick- 
ness of the* thre'ad in that liynire. A eliffe're'iit mimbe'r 
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of threads in e)ne inch e)btains in the three figures, 
anel the thu’kness e)f the threaels is imt the'^same in all. 

The U'chiueal name feir the' number of thB:ads in 
a spe'ealieel unit wielth is se'tt ’’ eer '' peude'r.” 

It will be epiite well unelersleieiel that, under certain 
conelitie)!!^, there are elistinct relations between the 
thiekne'ss, or w'hat is often termeel the* eiiameter, of 
the' warp threads and the numljcr of suelf threads 
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which should l)c placed in a j^ivcii unit width ; also 
that these relations are subject to juodilieatioiis il‘ 
a change is made in the order of int(‘rlaem<^ tlu* welt 
\\ith th(‘ warp! i.(‘. it a difhrc'iit structure' of cloth 
IS desired. It is impossible to introduce here tlu' 
mathematical I'orimihe which ocal with this imjiorLant 
branch of we in m^^ but a full <h'serij)tion of tlu‘ theiu’y 
of sett m^r a])])(;ars m Jute and Linen W’envin^^ Ihirt 11 ; 
('dlcnldtions (Did fJ^e Strnelnre oj Fidnics, by T. W'ood- 
houst' and T. MiIik'. A rou^h and rt'ady j^uidc ma}' 
!)(' statod as under ; 

(1) WIk'II ilu' pattern is to be d('\ eloped c'ntirely 
by the waiji \arns a maximum numbe'r of thiX'ads 
})er inch is reipurc'd. 

(2) When the jiattc'rn is to be de\ eloped entirely 
by the \N('l't yarns, a minimum number of thrc'ads 
})('!' inch is reipured. 

(;i) When tlie jiatte'rn is to be de\ ('loped jointly 
by the \sarp and tlu' weft, a medium number of 
Mirc'ads per inch is re(pured. 

For ordinary plain wea\inj:,^ that is, for interlacinj,^ 
the weft with the war}), aeeordm;^^ to the simple desi^ru 
in Fig. 7, a good })lan is to lea\e a ga|> befwt'en (aeh 
|)air of threads in the war}) e(}ual to the thickness of 
the thread, as exem|)h(ied m Fig. 3. 

A somewdiat similar card to that shown in Fig. 1), 
but rather narrower, is illustrated m Fig. 1.‘5. A strijie 
})attern in the way of the weft a-*!!! with three distinct 
colours in li\e stripes has been w<)\en on this card. 
The card ysed for this jmttern is smi})ly what is' know n 
as a jiiequard card i'or a lb-row maehiiu'. To make 
the card, a dull row' of IG holes was cut as show n in 
the u})}x*r part of Fig. It. Then anotlur <;ow' of IG 
holes was cut 5 1 in. further on the card, and this 
section cut off through the centres of the two rows 
of holes. The above card is cut for what is known as 
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a nu'diinii-pitcli jaccjiiard, luul this particidar pitcdi 
was used mst(‘;yl of a 12-n)\v card ni order that the 
threads ot th(‘ warp would uot he too tar troin each 
oth(‘r. 

'rile w'ea\ or dariini[,% orde r tor the cloth iii 13 
is [a-rteelly plain, as shown hv tlu* d(‘sigii A in Fl^^ 1 t, 
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and the lO tlireads ol^warp in Fig. 13 are arranged as 
follows : 

A in^aroon worsted thread was introeiu^e'd on to 
the face ^uU' only of tlu‘ card by the nletho(^ illus- 
trated e)n the right -hanel siele of Fig. 10 ami in Fig. V2. 
The wai’i^threaels e)n the card in Fig. 13 are arranged, 
or in a setT, lor the' preiduetieen eif a fabric in which 
the ornament is develeepe'd entirely by the weft, as 
per the eonditions mentioned above in (‘2). The 
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complete order of tlie warp and weft yarns in the 
cloth in Fig. 13 is as under : ^ 

« 

Warp : 

All maroon. ‘ 

5 threads })er inch. 

Weft : 

8 ])icks maroon. 

4 ,, ‘•yellow. 

10 ,, sage green. 

1 ,, yellow. 

8 ,, maroon. 

34 picks in 2 inches, or 17 picks })cr inch. 

There arc thus more than three times the number 
of picks per inch as thrc'ads per inch, and Ikmicc the 
practically solid-coloured lorizontal stripe effect in 
three diffe rent (‘olours. Tin* warp threflds are almost 
C(/nph‘tely covered on lioth sides oi’the elolh, although 
tlK*vveave is absolutely plain. If tlu* warp threads 
in Fig. 13 had been wound round tlie card, tliat is, 
l)oth on tlu' liack and tlu‘ front, tliey would have becai 
better-spaced, and another pattern could have been 
woven on the other side of the card. Notice how the 
cloth has shrunk, with respect to tlie w idth oecujiicd 
by the threads, during the operation of weaving. 
This contraction is general, but varialilc. 

It was essential for the pro(j,uetion of the cloth, 
which is illustrated in Fig. 15, that the weft should 
show as much as the wairp, i.c. the jiattern reojiircd 
to be developed jointly, as mentioned in (>)n(iition (3). 
Two thrcacls of maroon (a double threact) were 
wound rounU the card in the maiUHT cxcanplihcd on 
the left-hand side of Fig. 10 and in Fig. Tl. d'his 
double thread, however, was inserted (uily into eight 
of the occupied holes, viz. holes 1, 2, 5, 0, 9, 10, 
13, and 14. Then a similar double thread of yellow 
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was wound round to lill tlic reinaining holes - 3, 1, 7, 8, 
11, and 12. • 

The w'ar[)ing arrangement is there jjjore : 

1 single threads or 2 double threads maroon. 

d ,, ,, ,, ^ M yellow. 

5 doubh' threads or 10 single threads per inch. 

The weft threads are arranged in precisely the same 
ordcT, and, to be eorreet, should ♦.dso have 5 double 
thix'ads or 10 single threads per ineh. Two darning 
needles, one with maroon weft and the other with 
yellow w(dt, wi're neeessary, or rather desirable, for 
the production of this pattern. If tlu' double threads 
be considered as one, and so far as the* work is con- 
cerned they are' e)ne\ then the inte'rlaeing is still the 
same' as that m Fig. 13, i.<'. the plain we-ave as at 
A, Fig. 1 t. 

Whe'ii such e'onelitieins ol‘ warp anel weft eiblain 
with rc'garel ft) thickness anel the number })er inch, e)r 
any either eepiivale'iit preipeirtieins, the effee-t which 
will result freuu interlacing them in weaving e-mi be 
displayeel by drawing ein design eir ])oint paper. 
Thus, tlu' wairp in Fig. 15 eemsists e)f 11 threads 
(8 niareion anel (> yelleiw). Tlie plain weave is inserted 
very lightly e)n 1 1 threaels anel 1 1 })ieks to ceirrespond, 
and in a maniu'r similar te) that in eiesign A, Fig. 11, 
which, heiwever, sheiws 10 by 10. Kaeh vertical 
re)W e)f small sepiares will tlien (eiria'vpond to the 
deiuble' warp thread^n a similar ])e)sitie)n in the warp, 
anel, if necessary, a sheirt line e)f the same ceilour as 
the warp can be placed immediately under such 
thread eir threaels on the design paper. The method 
is illustrated at B, Fig. 14 ; the lirst stage in the process 
is shown in the left-hand botteirn corher, and the 
final sta^^c is shown in the right-hand upper corner. 

The maroon threads are marked by short black 
lines e)n the upper and right-hand sides, although it 
is usual to do this at the bedtom and on the left side. 
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It makes no difference, however, and the mctliod shown 
has been adopted to keep ch'ar of the letter B and the 
design A. * 

Th(“ effe(‘t [)rodue('d solOy bv the maroon warj) 

threads is shown in solid black sipiares in the* left-liand 
bottom eonu r ol'tlu'^struet lira! dcsi<^n H, 1 L The 

small dots in the xandieal rows .9, t, 7, and H would, 

on the same' prineipl(', r(‘})rc‘sent the (dfect produeed by 
t he \ ( How w arp t hVeads; these ar(‘ left unto\iehed in lh(‘ 
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structural design 15, but the student might, naturally, 
colour them yellow, and also use a maroon eolour 
for those threads which are shown m solid black. 
this way* tin; effect on paper can clearly 1)( made 
with any two colours more if necessary wlucli it is 
desired to us(' l‘or the wasiving of the fabric. 

If now tlu' iinal effect on the top nght-hilnd corner 
of design 15, Fig. 1 I, be examined, it will be* seen that 
the effvet produced by the maroon warp threads is 
again represented by the solid black sejuares, and, in 
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addition, there ar(“ 16 large solid black circles on the 
four maroon jTieks those opposite the upper four 
horizont;d marks on the right of thc»design. These 
large black circles ri'present the maroon weft which, 
since blank s(piares ri'j)r(‘sent wi'ft on the surface, 
charly a})pears on tlios(‘ liiu's oter the blank or un- 
marked s([uar(‘s. These' large circles should really 
b(' re])laeed by solid sepiares, but they have been 
marki'd as sho\Mi so that the efh'c^ produced by the 
maroon weft could be' elistinguisheel easily from the 
effee't which is proelueeel by the maroon war}). 

When the' It thre'aels and It j)ieks (not 16 by 16, 
as in H) are' markeel ce)mple'tely in this manner, i.e. 
seilid marks lor beeth mareieen war]) anel mare)e)n wx'ft, 
the effe'ed ein the eh'sign paj)e'r is as she)wn in the design 
C\ Fig. 1 t, anel this is a fair representation of the actual 
cleith jiroeluee'el in Fig. 15. 

ddie thre'aels eef the' warp Ibr the' edeeth reproduceel 
in I'lg. 1 () are' jJlaeeel een the* earel in the' fe)lle)wing e)reler ; 

VVhirp : 


2 single' Ihreaels eer I deiubh' thre'ael eef mare)e)n. 


o 

11 1 

,, 

,, 

,, yelleiw. 


11 1 

,, 

,, 

,, ^nareion. 


11 1 

,, 

11 

,, yelleiw. 

‘2 

11 1 

1 1 1 

,, 

,, mare)e)n. 

- 

11 1 

11 

1 1 

,1 yellow. 

o 

■“ J > 5 » 

,1 1 

,, 

1 1 

,, mare)e)n. 

2 

11 R 


^1 

,, yellow. 

2 swigle threads 

e)r 1 double thrcael of yellow. 


1, 1 



,, rnaVeion. 

2 

1, 1 

,, 

1 1 

,, yelle)W. 

»> 

^ 1 1, 

1 

1 1 

1 1 

,, mare)e)n. 

‘) * 

" lit 11 

11 1 

11 

11 

,, yelle)W. 

o 

^ 11 11 

11 1 

11 

11 

,, maroe)!!. 

" 11 11 

1, 1 


1 1 

,, yellow. 

‘) 

■“ 11 11 

„ 1 

,, 

,, 

,, maroon. 
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A better and simpler way of indicating this is : 


1 double tliread of maroon \ 

1 „ „• ydlow 

1 „ yellow I ^ 

1 ,, ,, ,, maroon/ ” 


double threads. 




wlule a still better method m most east s is as under : 

Maroon 1 1 I 1111^8 

Y(‘llow 111 11 111^8 


2 IG 

m patt. 

Th(' latter method shows tlu‘ arraugt'iiu'nl ol‘ the 
threads exeellently, espeeially for complicated pat- 
terns, or, indeed, loran\ kind. 

The el'h'ct in the woven cloth in k'lg. IG is identical 
with th(‘ (‘[feet produced on the desig^i pajx'r at J), 
Fig. 1 t ; the latter el’leet has been obtained precisely 
in sanu‘ manner as described with reference to 
designs R and C in the saiin* (igurc. .Moreovt r, the 
weave is the plain one on 2 tliix'ads ainl 2 picks, 
several rcpcaits of which art* shown at .\, Fig. li- 
the number shown r<‘|)resentmg what is nectssary to 
work out one complete unit of tin* elTec't as demon- 
strated at D. 


Pretty and Unique Kfeects. 

Many exceedingly pretty and unapK' effects can 
be produced by altering the seepience of the warp and 
weft colouring, and still keeping to the plain weave. 
Entirely different effects are produced if, without 
altering the order of the colouring of the threads and 
picks, the weave in the order of interlacing be* changed. 
We have already seen an effect of this kind in Fig. 8. 
The wafp in this case is 1 thread dark, 1 thread light 
throughout, and the order of the weft colouring is the 
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same. Tlie order of inserting the needle is shown in 
the design to tlu’ right of the needle, arid also detacdied 
at A. If the eloth were; woven in an,()rdinary hand 
or powir loom, tiu' threads would lx* drawn through 
the mails of tlu' four heddles or lea\'es in tlie order 
shown at (' ; this is ternud the*draft of the leaves. 
The rediietion of the 12 threads of design A to t 
different orders is shown liy the numerals und(T the 
tlireads ; these numerals eorrespond Co what are termed 
the healds,” and also to the numbers on tlie four 
leaves of the lu^dds at C. (See tlu^ author’s work on 
Ilcalds and Heeds for lVeavin<^: Setts a)id Porters.) 
Finally, the four leaves would be operated aeeording 
to the four vertieal rows of small s(|uares in the simple 
design R, Avhieh is termed the weaving plan.” The 
woven efleet displayc'd at I) was made by the met hod 
(h'seribed in eonneetion with Fig. It, but instead of 
the plain weave A in that figure, the unit design A, 
Fig. 8, was used. 

'the us(' of a lUMalh* imposes no nieehanieid res- 
trietion, but tIu' nudhod of working is execssiVely 
slow. Nor does tIu* effeet seeured eompare favourably 
with those effeets wlueh are obtained by sewing, 
darning, or embroidering on an already wovcmi simple 
falirie oftc'ii a {ilain open eloth. The fatuous Rayeux 
tajiestry was matle in this way. In the methoils 
wlueh have already been deseribed and illustrated 
^in tins work, all the operations were done by exeeed- 
ingly simple apparatus, and without the help of a solid 
groundwork of eloth, wlueh is invariably used for 
the n.iore elaborate ornamentation by embroidery. 
(See the author’s work on 'I'he Finishing aj' J ate and 
Linen Fabrics for Mechanical Methods of Embroidery.) 

Difference between Embroidery and Weaving. 

This work is not intended to deal with the above- 
mentioned embroidery, but in order that the cstudent 
may see the difference between it and weaving, 
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Fig. 17 has heeii introduced. This is a photographical 
reproduction of an ornaincntt'd })hiin clotli or canvas 
s((uarc in the |y)ss(‘ssion of the author. The central 
part of tlu' tal)l(' e(Mitre is tlu‘ original cloth and so is 
the narrow hand winch surrounds th(‘ ornanuait and 
to which tlu' croelK't jiatlern or edging is sewn. 



Fig 17 

The openwork triangular ligurcs, each of which em- 
braces 10 small square holes, arc made by cutting out 
tlie necessary number and lengths of threads and 
picks at the desired places, and stitching over the 
remaining ones wdiieh thus form the lattice pattern. 
Finally* the star-shaped figures and the supplementary 
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outlines arc embroidered with a needle and different 
colours ot yarn! 

UsK Ol' Ccn.OlJRKl) PaPKR SlIKKTS AND STRIPS. 

Fij^s. 18 and 19 illustrate nu'thods whieli were at 
one tiini' jiraetised in training adleges lor teachers. 
Neither warp nor welt in tlu‘ ordinary way was used, 
but a sheet of coloured paper, cut 1‘or the most part 
ot its length into stri})s, as illustrattd by part ot such 
a sheet in Fig. 18, provided the necessary elements tor 
the war}). The w’ctt was eom})osed ot similar but 
loose stri})s, and ot various colours. Each stri}) ot 
wett was drawn into its |)ro})er })laee, or in the })roper 

shed,” by a kind ot Hat needle. A tew' such })ieks 
a})})ear in Fig. 18. One c'lid ottlu* lUH'dle was arranged 
to gri}) the (aid of the wett att(‘r the tre(‘ end ot the 
needle had been inserted into tlie correct |)laee. A 
eom})I(t(‘d woven sam|)le ot this kind is shown at 
Fig. 19, while the small (h'signs in Fig. 20, and o})})o- 
site tiu' various sections, indieati' how' the di'sign 
could be })lae('d on })a})er. Tlu“ solid marks in eilfli 
ease in Fig. 20 show the unit weav(‘, and wln re re|)e- 
tition has been considered advisalde, crosses have 
bc'cn used. 

When tabries ot any loasonable length are desired, 
it is (}uite obvious that the cards ilhistratc'd in Figs, 
lil to 10 are no longer suitable, and, although eom})ara- 
dively long lengths can be woven or darned on the 
frame illustrated in Figs. 1 to 8 and Fig. 8, it is hardly 
suitable tor anything more than the length betw^eeii 
the wires C and D. In short, tor the production of a 
long narrow' fabric, such as a belt, ribbon, tie, or the 
like, it is essential that one should make what is invari- 
ably called a war})’’ or a chain ’ ; this is simply 
a teehnicat term to indicate the grou}3 or total number 
of threads re(|uired of a desired length, with special 
provisions at both ends of the chain to taeiht/ite its . 
transfeienec on to a roller or war}) beam and to keep 
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all tho threads in their respcctiv(‘ positions. In the 
iiK'antinu', howe ver, our ohje^et is, lirs^, to show how' 




patterns can be made ; afterwards, the method of 
preparing warps will be considered. 


Fio. 18. Fig. 19. Fig. 20. 
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Ilovv FATTf<:RNS ARE WoVEN— SoME 
Early Effori^. 

In ordcM' to deuionstratt' how paU(«'iis arc woven, 
it will be inlert'stin^ to ha\'c illustrated and des- 
eril)(‘d some ol' the niet'hods whieh arc* used by raees 
who ari' eonsidt'rcxl to b(‘ h'ss eivTlist'd than oursc'lves. 
One IS, {xa'haps, dis})osed to view with disdain these 
so-called pnmitiva^ incdhods ot‘ weaving, but a close 
study of them will show that they are very ingenious, 
and that they were the Ibrerunners of many of our 
nu'chameal operations. VV'e have no liesitation in 
saying that tlie thought re(pnred to evolve some of 
these ancient processes will compare favourably with 
that rc(]uirc‘d for the evolution of some of our modern 
machinery. It is very often a more ddhcult matter 
to conceive a seheme for a certain purpose than to 
put it into practice. Once launclied, a scheme, 
or the meehaiysm for it, is gradually improved until 
it approaches perfection, but those who have had the 
honour of making the last improvement as a limshing 
touch, or of jirodueing the ncec'ssary articles upon an 
alrc'ady more or less perfect machiiu', ha\'e not neces- 
sarily eclipsed the (dlorts of the pioneer. We should, 
therefore, have great respect for these ^I'arly efforts, 
especially when oiu^ remembers that the means at the 
command of these early pioneers, and those who still 
practise similar weaving, were and arc very much 
inferior to those which exist at the present time in this 
country. It has bccvi truly said that “ we may fall 
into error if we lix the intellectual capacity of a nation, 
a con'jniunity, or an individual as low because we find 
that they practise, or he practises, something which 
we call, and perhaps correctly call, rude and primi- 
tive. Such a thing furnishes no proof of capacity ; 
indeed, it ^ioes not furnish proof of want of culture.” 



CIIAPTKR Ilf 


WKAVJNC; C«IA)TI1 ON SlMl'tJ: I'KAMKS 

TiiK ('iiii:i' Opkration of Wfavinc. 

Afttr tlu' chain or \var[) lias Ixaai prcparial, the 
actual \\ca\’in^ comnuaiccs. Tlu' clucr operation in 
\V('a\ 111 ^^ both in tlu' hand loom, and in the jiowiT- 
loom, IS that of si'parat m^^ th(‘ t breads of t lu' warp into 
t wo layiTs, so that t hi‘ needh', st lek, bobbin, or shuttle 
whieh eontains tlu* wi'l't may lx* passed betwia'ii these 
two lasers ol' war}) threads. 'This o|)eralion is teehni- 
eall\^ known as " sheddmi^^'’ 'riins. snj^|)os(‘ that all 
th( Ihri'ads of th(‘ war]) ari* on the same le\el as mdi- 
eat( i b)’ t he heavy line A m ‘21 , I hen th(“ ojXTation 
of shedding is said to be ixa'I’oriiK'd w hen sonu' ot t lu'se 
thri'ads are jilaeed in a dilTen nt jilaiu' to tlii' r(‘- 
mainder ; whateser way this is done, an ojx ning 
somi'what similar to that illnstrat(‘d at H, or 1), 
Fi^. 21, w'onld lx‘ made, and it is e\ ident, that the 
shuttle or other wait earner (‘oiild then be })assed 
between the two seds ot threads. Th(“ shed or o})eniiig 
for the second [)iek is usually :uade by a diCferent 
selection of the tlircauls from the solid group A, 
and so on, d(‘pendmg upon the number of difhTcnt 
orders or flicks which is reaiuired to form the design 
on the cloth. 

For the simplest of all weaves that is, the plain 
weave - there are only two picks m eaeli repeat 
(sec Fig. 0). For the lirst pick all the (xld threads, 
say, aro lifted, and the shuttle with the weft passed 
through the shed. For the second pick all the even 
27 



28 


HANDICRAFT ART OF WEAVING 


thrcjids would l)(‘ lifted, and the shuttle again passed 
through, hut 4his time th(‘ shuttle would travel in 
tlu' opposit(‘ dir('etion to that for tl^e first j)ick. A 
dillerent shed is thus formed for the two seleetions, 
and th(‘s(‘ two select io4is and o[)erations are repeated 
for (‘VC'ry pair of suee('(‘ding pic#ks. In Fig. (3 it will 


A 



be seen that each pair of jiieks is bracketed and marked 
A, showing that the weave or design rejieats on two 
picks. This important part of the work will be dis- 
cussed mnre fully later. 

The salnc result could evidently be obtained if 
the threads in their normal position already, formed 
two layers, as illustrated at E, Fig. 21, where half the 
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number of threads, say the odd ones, 1, 5, 7, ete., 

are represented in the hij^hest posit ioil by the solid 
line, and the j;emainin^ half, the (‘V(‘n-numbered 
threads, in the horizontal j)osition as re})resented 
by the rope-hke 1‘orin. Tlu' sliuttle or lU'edle with 
the weft eould then^ be pass(‘d through 11 k‘ open- 
ing or shed F. After this pick was inserU'd the 
threads rejiresented by the heavy line eould be pulled 
down to the low(‘s*t position, as shown at (i, with 
the sanu‘ ropi'-hke set still in the horizontal [losition. 
The shuttle eould then be passed through the opening 
II. Again, the two operations would be repeated as 
often as lU'eessary to j)rodu(‘e the desired length of 
eloth. With this arrangement it will lie seen that 
oiu'-half of the threads remain fixed or motionless in 
the horizontal position, while all the acdual shed- 
ding is done l)y mox ing the tlueads uliieh arc' marked 
in solid blaek. 

TIk' very faet of the operator Ix'ing jtble to insert 
th(‘ wt'ft bedween tht‘ two layers iiistiad of li iving to 
selc‘(^ tlu' plaee for the necslh' for e\ t'ry (hrc'ad will 
obviously enable the work to bi‘ doiu* at a ipiieker 
pace, ])ros'id(‘d that some iiuains art' adopt t'd lor eiTeet- 
ing the two kinds of separation, as tle[)ieted at E and (i 
in Fig. 21. Tlu're are several ways of making these 
selections other than those modern methods which are 
practised in our mills and factories. 

Simple Shedding Operations. 

Suppose, for examplt', that the operator had a scries 
of warp threads one or two yards in li'iigth so that the 
ends of, these thrt'ads eould lie wound round a rod or 
tied to the nul in a suitable way. Thus, tlu' threads 
might be tied to the rod A, Fig. 22 ; the rod might 
be fixed to the upright bracket R, while thej bracket 
R might be secured to the wooden base C. A si;cond 
rod D, projecting from the longer bracket E, which is 
also fixed to the base C, is also provided. Two further 
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brackets F and 0 are similarly fixed, and all the 
thrcsids are Huai jiassed over tlu* rod 11 and finally 
attaelu'd to a stone or weight .L A eonlinuous 
length ol' cotton twine Iv is passc-d around the bar L 
in bracket F and ove” altiaaiate threads of the warp, 
say tlu' I'ven-numlua'ed oiu'S indicated in ropc^dike 
rorni. Tlu' particular nudhod ado])ted tor tlu‘ arran^e- 
nuait ot the cords or loops K w ill b(‘ explained shortly. 
Finally, these (‘ven-nunilu'red thif-ads nrv passed over 
th(‘ rod 1) in the bracket Is as show'ii. The ropedike 
thri'ads would now' lu' ti^dit, whereas tlu* solid black « 
threads whic'h are shown in a horizontal hiu' in Fig. ‘22 
w'ould b(“ eom[)arat i\'t‘ly slack. 

Fvery pick ot wi'tt is introduec'd bOween tlu‘ dark 
and light threads, and to the lett otthe loo})s K. Since 
the two sets ot tliriaids aix' approximately on tlu' same 
le\'('l between tlu' loops K and the bracked (i, Fig. 22, 
it IS obviously impossilih' to insert tlu* welt between 
t h(‘ two s(ds ftnt il a chair si'parat ion or opening is made. 

A chair shed may lu' made by placing one hand in the 
gaj) on the right bi'twean Kami K, and pressing •lowii 
till' dark threads until a sullieientl\ wid('<r;^ shaped 
gap obtains between the dark and light thriaids on 
the lett ot till' h)o])s K. 

A similar separation might be made diy using two 
round rods or perteetly flat rods with rounded corners, 
one rod above and one below the dark threads, as 
shown at M, Fig. 2.‘k Rods so placed, and tied to- 
gether at both eiuU, are termed elasj) rods.” If, 
theretore, these rods, with the enclosed dark threads, 
are pressed down to the position indicated in Fig. 23, 
the shuttle or wett carrier could be j)assed betwx'cu 
the tw’o layers at X, and this pick of' weft could be 
drawn forward by a comb until it is near the bracket 
(i. Thi^ IS done so that jiraetieally all the space 
between* (J and K may be utilised to form the shed. 
The shed thus formed eorresponds exactly with that 
illustrated at G and II, Fig. 21, i.e. the dark threads 
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arc undc'r the ones. Tiie arrangement for 

holding the Wireads in Fig. 23 differs from that in 
Fig. 22. In Fig. 23 tlu' stone or weight J is on the 
riglit at the opjiosite end to that in Fig. 22, and a 
second rolh r or l>eam*() is provided on the left. 

Ii‘ now tlu' rods I\I b(‘ raised ti# the position indicated 
in Fig. 2 t, it is elcsar that the dark threads will be 
carried above th(‘ light threads to the left of K, 
although the}' will still be under Ifut close to thi“ same 
light thrc'ads to the right of IVl. It is, of course, to 
the left of K whiT(‘ the weaving is done. This last 
opcTation enabh's a shed to be ibrnu'd similar to that 
ilhistrati'd at E and F, Fig. 21. The weft is then 
inserted at P and drawn forward to join with the 



jireeeding })iek, as explained in eoihuetion with 
Fig. (). 

No other absolutely mechanical method of separ- 
ating the two s('ts of threads m this frame is possible, 
and hence tlu' two ji)[)iTations exemplilied in Figs. 23 
and 2 t are repeated to weave the cloth. As the weav- 
ing jiroeeeds, it IS obvious that each succeeding pick 
would shorten the rangi' between the points G and K. 
lienee, after a short length has been woven, it is 
necessary to draw both the woven cloth and the warp 
threads forward or to the left, and this may be done 
by either of the ways shown in Figs. 22 and 23. If 
an extra roller be inserted, as shown at Q, Fig. 24, 
both cloth and warp could be controlled from the 
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opcM’atoCs end of the fnune ; in tins ease the warj^ 
tiireads would he N\ound on the roller and tlu‘ elotli 
on (). * 

The nu thod of forniin^r t h(^ loops and llu' method 
of W('a\ injr practised by t lu' nat i\ cs of many countries 
are ilhistrati'd in Eiofs. 2.") to 28. It has already been 
mentioiu'd that m a chain or warp a eiMiain provision 
is made at both (mds. This pro\ ision refers lo what 
are known as Ihc^ bi'amer's h'asi' " and tlu* drawt'r's 
lease.” The lattia* is aKo often calk'd the “ weaver's 
k'asc','’ tlu' tyin^^ on least*,'’ or ihr '' thread by thrt'ad 
lease.” For warps of a eomparat iN t ly small number 
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of threads, sueh as those* whieli are suitalih* for vt'ry 
narrow eloths, the ” lease” may bt* the saint* at lioth 
ends. If so, it IS the ‘'thrt'ad by thrtad lease'’ 
which is matle. Lt*t us imag nt* that tlu* t ight 
threads A to A, k'lg. 25, constitute Iht* warj)^ If 
twt) wooden rotls B anti C, or two thick etwd*-’. are 
entered among the threads as indicated -rt'idly the 
two picks of the plain weave tht*y form the above 
drawer’s, weaver’s, or threatl by thrt'ad h ast*. With 
this lease every thrt*atl is kept in its prt)pt*r*pt)sition. 
If a thread happenetl to break, tliert* woiiltl clearly be 
two threads together or in the same ortler, and this 
condition, usually ternu d a “ Hat,” or “ sisters,” 

3 
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would in(licat(‘ to tlu' w(‘av<T ilu‘ place where the 
l)i‘ok('U thi'ead wluMi rctiecl should ap})ear in the 
warp. 'Plus is llu' oidy purpose* t\’hieh the; lease 
plays lu such \\ea\iuo. for (he simpler kinds oi‘ 
cloth m power-loom t\('a\m<f the lease answers an 
eulirel) dihV'reuI purpose* m aelehtion te) that men- 
lioueel al)e)\'e‘. (See* “(‘eieer” and Iteeel Markmg ” 
ill ,J ulc (did Linen U\v/7'i//^, by T. Woeidhouse and T. 
Alilue*.) 

'riu* tlire*aels slmwu at A, Fi^f. ‘2a, may be* taken to 
re'piH'se'ut that jiart einly wlu*re* the* leeeijis are tei be 
l‘e)rme*el, but it will be imelersteiexl that the twa; ends 
ol‘ the* war[) will be* atlaehe*el to suitable reals or the 
like* m eireler le> ke*e‘p all the thre'aels in tensiein. 
A le'uydh e)i‘ slreeii^ e*e)tton twist, twine I), say three 
or tour pl\' auel e'eunparal ive'ly thin neit more* than 
in. m thu'kne'ss is mse*rte*d ameui^st the wairp 
tlireaels m pre‘e*ise*ly the* same* oreie*r as the* rod lb 
d'he* e nel eit fhis e*oreL whe re* the* ope*ralie)n ot lormim^ 
the* leieijis is te) e*omme*nee*, is tie*el t^o any sudable* 
e)bjee*t se) that it will neet be* withelrawn ae*eule“ntally. 
Fhre'e* stage's m the* Ibrmalieui e)!' (‘aeh le)e)[) are* illus- 
trate'el at E, F, auel (h 

1. 'Phe* cotton Corel, whie*h passes eiver the* thirel 
thre*ael I'rom the* left, is raiseel about 2 in., when it 
will appe'ar as meli(*ale*el at E. 'Phe lirst thread 
has be*e*n lett unte)Ue*heel te) sheiw how' all the li^ht 
thre'aels weiulel appear l)e*rore the* e)pe*ratie)n ot teirming 
the* le)e>ps e’ommenccd. 

2; While* in the* abe)\e* peisitieen E, the* upper part 
is turne*el halt remnei, ISO ele*o.j as shown by the part 
F in the ue*xt h^dit thre*ael. 

3. The* loe)p is then tunu'el a little* lueire in tlic same 
dirc'e'tieui, as at (i, te) aehnit eet the reiei II being in- 
sert eel. 

The sectie)n eit (*e)tte)n core! which passes e)ver every 
seceaiel thre*ael e)t uarp is treated in the same way and 
in regular eirele'r. The deetteei lines at the base of 
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each loop E, F, and (J indicate tlu' ori^dnal position 
of tlu'sc parts of ih(‘ cotton cord. Winai tlH‘ ojXTa- 
tion is linishcdf tlu‘ cITcct wdl lx* sonu'wliat similar 
to that dlnstrat(‘d m ‘2(), which consists of 1‘) such 
loops, and shows that the dark thn-ads only an' 
under th(' inllnenec' ^)l‘ tlx' loops, 'Flu' arranyniiu'iit 
differs from that shown in Fi^^s. t() 'll m that tlu' 
rod for till' loops Is at th(' top instead ofal the iiottom. 

'Che warp is stritciu'd as usual, tiu' riydil-hand t'ud 
in Fi^rs. 27 and 2S lu'ld as shown by nu'ans of a small 
isxl J and a thick nxi K. 1'h(‘ other end of tlu* warp, 
which would also lx* held, illustrates two diflereut 
structure's of cloth, althouydi both are woxe'U with 
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tIu' plain weave, d’he same' operations ol‘ \\ea\ iiijr are 
cssc'iitial for both. A lath L is used to lielj) m the 
formation of the shed. 

When it is rcepiired to r:iise tlu* ('ven-mimbercd 
or dark threads, tlu' lath L is placed tar back, as show n 
in Fig. 27, the r(xl II raised, ami the* weft m.yrtc'd 
between tlu' two layers at M. 'rids ])iek of w('ft 
is drawn forward either by a comb or by a simiku lath 
to L. ' For the second ojieration tIu' lath L is brought 
close up to the loops 1) and placed on its edge as 
demonstrated in Fig. 28. This cause's the. dark and 
light threads to alter their positions to that ilhistrated, 
and a sycoiid pick of weft is inserted betwx'cn at N. 
This pick in turn is brought into close proximity 
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witli tlie preceding pick, and so on for every pair of 
similar pud.s. • 

In Fig. 28 four picks of \V(d‘f arc sljown in position 
at O, winie in Fig. 27, in the same lionzontal space, 
eight pieks are slio\vn*at F. It will he seen that in 
Fig. 28 the weft at () is compUdely covered by the 
dark and light thrcsids, and thes(‘ two series would 
give dark and hglit stripes aeross the cloth from 
selvage to si lvage and at both side^ of the cloth. The 
operation of weaving, howevia*, with such a large 
number of warp threads is ratlua- dillieult. On tlie 
other hand, the weft at F, Fig. 27, eovi'i’s the two sets 
of warp thrc'ads. (In praetu'c it woukl })e unneces- 
sary to have two colours of warp threads when all 
th(' threads are covered by the w('ft.) 

In the section illustrati'd at F, Fig. 27, it is assumed 
that two colours of weft are usc'd, medium and light, 
and that the medium-coloured oiU‘s are above the 
warp threac^s. In the adjoining section that is, 
one thread farther into the cloth the two colours of 
weft will have changed places, the light ones beii^g at 
the top. With this arrangement, very narrow stripes 
in the opposite direction, i.e. in the length of the 
cloth, are formed. This type of stripe is often called 
a “ hairline” slripi', or a ” })in ” stripe.*" The parts 
O and F, Figs. 28 and 27, rc-preseiit respectively two 
of the conditions of ” setting ” already referred to, 
c.g. : 

O. Where there is a maximum number of warp 
threads and a minimum number of weft ])ieks ; 

F. Where there is a minmumi number of warp 
threads and a maximum number of weft pieks. 

The intermediate stage is represented by the ‘cloths 
in Figs. 13, 15, and 13. The structures may vary 
gradually between the two extremes, and in practice 
there is, quite a host of different settings, termed 
generally ” setts ” and “porters,” preceded by numbers 
which indicate the relative lineness or coarseness of 
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the cloth in the way of the warp. The relative 
fineness or coarseness in the other dirt'ction is distin- 
guished hy tlu' iiuinhi'r of shots or pieks per inch, or 
picks piT ‘‘glass” if such an instrument is used for 
counting (sec' UvdUls <nid lucds Jor 

The illustrations m f igs, lia and IM) have hiH'ii made 
from one of these eriuh' frames in which tlu' so-ealled 
“heald-rod” or nrmeipal sluslding a})})aratus is 
provided, as alrc'ady nuiitioned, with looj)ed cotton 
twiiu'. It is (|uit(‘ likely, however, th;it such suitable 
mati rial would hi' unohtamalile m I'arly jx'riods, and 
even yi't not availahli' 
in many districts re- 
mote from ti'XtiK' 
ei'iitres. As a matter 
of fact, till' h(‘atd-rod 
in usi' al the ju-esent 
day, in soiiu' eouiitries, 

IS furnisli('d with drv 
gra.^''s which peil'orm 
ideihieid runelions as 
till' ahovi'-ment loiu'd 
cotton loojis 1) on the 
rod 11. A })hotographi- 
eal re])roduetion of a 
loom provided with 
such a heald-rod appi'ars m Fig. ‘21). The view shows 
the underside of the loom, and has hei'ii taki'ii from 
tile eolleetion in the museum of ihe Albert Institute, 
Dundee. * 

It is termed a Haekwalo loom, and was brenght 
from r})pi'r Fongo, Africa. The warp is maih' i ntirely 
of dried grassi's, I'aeh blade of grass being split up 
into several jiarts to form tlii' desired size, width, or 
thickness of each part or thread. A bunch of these 
native grasses is shown detached at A on thi' right. 

The wtft IS the same kind of material, and each 
length of gra'js sullices for a few shots or picks of 
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weft. In t his wjiv a kind of roii^h sedva^e is formed. 
The IcMutli of fhe war]) in this ease is obviously deter- 
mined by I lie length of the grasses ; t’hes(‘, in the ease 
muha' notie(', are about .‘i ft. (5 in. long and arc' wound 
on the rod H. TIk' fabfie is absolut{‘ly plain and about 
10 in. wide, and tlna-c' arc' thrc^ids ])c‘r meh ol‘ warp 
and picks pe r inch of wtdt. In the* loom thc-re are 
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the usual end rods H and C, while I) rc])resents the 
heald-rod and E eorres})onds to the Hat rocj L in 
Figs. 27 and 28. 

Four threads of the wnrj), 1, 2, 3, and t, are shown 
in each of tlu‘ two main views m Fig. 80. In the 
left-hand view the loo])s on the heald-rod 1) are 
shown diagrammatieally, but obviously attached to 
the heald-rod ; while in the right-hand figure the 



WEAVIXC; CLOTH OX SIMPLE FRAMES .*M) 


C()rr('S])()iulin^ l<)()])s nre sonu'n^uit as llu'v 

actually arc uii tlu' rod 1), Fijr. *2!). 5 1’, as cxplaiiu d 

bcdorc, the licald-nul I), Fi}^^ ;t(), is lifted, and tlu‘ rod 
E loreed hack it n(‘e<‘ssar\, flu* shed fornad would 
h(‘ 1 down, 1 u)), 1 down. 1 u|), as indieahd 1)N tlu‘ 
lower lioi’izoiital line' F in the design on t threads and 
2 ))ieks, and also hy th(‘ sinsj^le |)iek of weft (i which is 
inserftal, and which is ri'iua^scnled 1)\ llu' Inn* of 
marks F. 

If, now', tlu' rod E Ix' hrou^dd forward, and turned 
on its ed^U' if it Ix' a tlat rod, threads 2 and i will 
!)(' forcHsl to th(' bottom of the loops on the heald-rod 
I), w’lul(‘ thiH'ads 1 and .2 will Ix' rinsed betwei'ii tlu' 
loops aceordmi^^ to the upper hori/ontal line 11 in tin' 
(h'si^m, and the sc'cond ])iek .1 (*an be inserted. Tlx^ 
(h'pth ol' tlu‘ sh('(l is determined b\ the depth of the 
loops on th(' }u‘ald-rod 1). In the formatmn of both 
the slu'ds it minflit Ix' neeessar\ l(» supjilement the 
W'ork of th(' rods l)\ the tinkers m ordir to make a 
(‘lean or clear openint^ Ibr the insertioTi of the W(‘ft. 

j)lain pattern, or plain cloth, m I-'il;, 2‘.) is jirodueed 
by 1 lu' sneeessisc and alternate moxciiK'iits of these; 
tw'orods I) and as d<‘seribed, and b\ llu' ne(‘essary 
number of loops on the heald-rod 1) for the e\en- 
numlx'red threads of the warp, ddie four small 
scpiarc's at K (1^'ij^. dO) a^nnn represi nt tix' unit wea\’e, 
althoup^h it starts at a ditferent s<piare from that 
illustrated in Fiye (k 

A ]dioto^n‘a]ihieal re'produet ion of tlx' ujiper snh' 
of a somewhat similar, but mneh more elaborate, 
cloth IS that illustrated m Fi^n dl. Here', ana!n. the 
warp is mad(‘ entirely of nat i\ (‘-crow n grasses which 
are !.[)ht u[) as before* into .a suitable' numbe?’ of strips 
to form the* e‘(pu\ aleiit of warp threads, d'he lull 
length of the warp, 2 ft. in., is clearly \ isible m 
this easea The be'^dnnm^f of the warp is tied m 
buuehes to similar material, whieli in turn is tied to 
the back rod J. The actual riblx)n-hke form of the 
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grasses is seen at the other end where the weaving 
connneneed, ai^l where tlie grasses arc tied to the 
rod K. Four or live tliin stieks F are first woven in 
plain order to draw all llu' thrc'ads to appix)xiinately 
tlu; sain(“ tension, and t() 1‘orin a kind ot‘ stable straight 
line against whieh llu' aetnal we^tt is pushed. This 
eloth IS of a ligured eharaeder, eontains 52 threads 
per inch and 2 1- picks jier inch, and is 01 in. wide. 
It will h(' observed 1 hat tluu'c' art' no selvagt's ; each 
j)iek ol‘ wt l'l IS (hstinet froiu the rt'st, and the ends ot 
all projc'ct at both sith's, as is shown elt'ailv in tlu' 
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illustration. This loom is also in the Dundee 
colleetion. 

A inothlieation of tlie mounting or t)l‘ heald-rod 
and other rods is essential when any elaboration of the 
pattern is desired, anti in the example illustrated in 
Fig. Of, near the rtnl K and the thin stieks L, the pat- 
tern i,s obviously seen tt) be fttrmed t>f prtmiinent 
Vertieal stripes alternating with diamtmtl figures^- all 
the ligunng being develttped by the weft. The 
remaining yart, or grtiund t)f the eloth, is perfectly 
plain as in the eltith m Fig. 21). 

As seen from Fig. 01, fttur distinct rods, in adtlition 
to the rods J, K, and L, were empltiyed in the weaving 
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of the pattern. Two of these rods, marked E and 
F, are heald-rods. l^erhaps the best w.* y to describe 
the UK'thod oi‘ workin^r will be to illustrate separately 
the ac'tual (ksi^ms whieli form tiu' stripe* and the 
diamond patte'rns re'speet i\e“ly and altcaavards to 
siiow how th(' warj) Ihrisids are inserted amongst 
the rods (i and II, and in tlu* loops of the lu‘ald-rods 
hi and F, and linally to show how all the* rods are 
mani])nlat ed to aeluc vc* the* results ilhistratesl on the 
cloth. 

It has alrc'ady been mentioiusl that marks on the 
d(‘si<Tn [)aper may be* take'u arbitrarily to repre*se*nt 
e*ither warp or we'ft ein the* surfae*e‘ of the* ele)th. Up 
to the* [)re'se‘nt, the* marks used re*pre‘se*nt warp e)n the 
surfae*e. This methoel ol‘ markm<jf is te*e'hnieally 
ele'se*ribeel ])y the worels “ marks rise*.” The either 
nu-tlmel e)f markin^^ will, on the* eemtrary, be elistin- 
^mshe-el by the* wen'els marks fall,” whie*h eibviemsly 
UK'an that the* marks re*pre*se‘nt the* we*ft ;^arns em the 
siirfeee*, eir, at h'asl, the* we*ft e>ver the* warj). The 
effe*e*U pre)dne*e‘d m the* e*loth is e)fle*n epnte eliffe*re*nt 
from what erne* nm^ht e*xj)e‘e*t frenn the* marking, but 
the elesi^ms inelieate* abse)hite*ly the oreler in which 
the yarns inte'rweave*. 

Desi^ms A anel R (Fl^^ d‘2) have been maele* sei that 
the lemjf reiws eir lleiats ” eif seihd black marks 
rc})resent weft which, at ce*rtain place*s, passe's eivcr 
five successive thr(*aels. lle*ncc. in ele*si^ms A anel R, 
marks fall. All the weft is exactiv eif the* same kind 
and thickness of ^^rass, he*ncc the* different effects em 
the cleith are proeliiceel by chan^in^ the* me*tho(1 eif 
interweaving the warp with the we*ft, and in the oi der 
ilhistraPed in Fig. .'32. Tiiosc picks which sliow the 
actual eirnament on the surface* of the* cloth are shown 
in seiliel black, while, on the* othe*r hanel, t ho;>e picks 
which form the plain cleith, eir grounelwork eif the 
fabric, arc slmwn in creisses. The (*ffe*ct produced em 
the cloth by the design A is the* stripe pattern, while 
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the effect produced by the design R is the diamond 
patt(‘ru ol'lcii terriK'd the droj) pattern. 

Tlie designs A and R made on the principle of 
‘'marks fall'’ certainly show up the weft pattern 



but it will be much more convenient to consider 
marks to rise when t'xamininj^ the movements of the 
heald-rods and other rods. Conseipiently, designs 
C and 1), Fig. .‘V2, have been pre[)ared, in \vhich the 
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])lanks or luiniiirkc’d s(niarrs r(‘})lac(‘ marks of all 
kinds in tlu‘ dcsi^rns A and H, and, oontsccjncnt ly, the 
solid marks m (h'siirns (' and 1) rc'plaee all nnmarkc'd 
s(juares in desi^rns A and R. 

ird('si<^rn (' he ( Xiinnm'd elostjy it will he found that 
tlu're are onl\’ thre^ dilTc'reiit ordta's in the hori- 
zontal rows. Thus, all the rows marked 1 arc' Khailieal, 
hut diff{a’('nt from tin' rows marked II, althon<.fh all 
those marked II a?e alik(‘ ; linally, all those marked 
III are of tlu' same onkr, hut dilferent from those' 
marke'd I and II. 'Phis nnmh('rln^^ «)r ^ronjnnpf, of 
similar rows in tlu' horizontal direa'tion has no aetual 
[iraetieal iinportanee, allhon<rh it (‘oi’responds some- 
what to the ^ronpin^ or eollee'lion of similar \ertieal 
rows or threads, as (‘Xj)lain(‘d in eonneetion with 
design A, h'l^. H. For example, all ve'iiieal row's 
whi(*h contain marhs and hlanks in the same order 
re('ei\'e the sanu' nnniher This is shown clearly 
hy the ordinarv nnmhers uneh'r the threi^ds in designs 
. nd 1), (’aeli of which is twice repeated. If tht' 
holt/ Hital rows oi' desij^m I) Ik' examined closely, it 
will he I’onnd I hat tlu'i'e are four difl'erent oiaha's and 
as indiealed hy tlu' Roman nnnn'rals 1. II, III, and 
IN’ on the riehl. It will also he seen that, wlua’eas 
the dt'sii^m (' is eomph'te on se\'en picks (two units 
or fourteen picks ar(' illustrated), the design 1) ix'ipnres 
all the* fourteen picks f<»r oik' unit. Moreo\('r, since 
these tw'o different desiynis aix' de\('lo|)(‘d siih' hy side 
in the cloth in Fi^. .‘51, and heneiA'v th(‘ sanu' jacks of 
w'eft, the order of aiTanj^rjufr tin* threads anion^rst the 
lour rods E, F, (I, and II must he such that the 
corr('y)ondin^ jiieks 1 to It in holh (h'si^rjis he 

develojied correctly and simultaneously. 

The various sections in Fi^. which indicate that 
two of the rods, E and F, ar(‘ heald-rods, ^show' how^ 
this })artieular d(‘si|^n may he woven. It ne( d hardly 
he said .that a eonsiderahle amount of care would he 
necessary ; that the lingers would probably have to 
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work deftly amongst the threads in order to aid the 
rods in the formation of the eloth ; find that the 
work as a whole woidd he tcahons and slow. In 
Figs. and ‘Mi sinniar parts arc' let! (‘red and 

numhered in the sanu‘ way. • 

One unit in the' wiif of the warp from each ol‘ the 
designs V and 1), Fig. 32, has hc'c'ii rc'produeed in 
Fig. 33, lint, smec' sc'Veral picks arc' of the' same' 
character, it is obviously only nc'cc'ssary to describe 
the working of the* rods for the' differc'nt orch'rs, i.e. 
I, 11, and 111 for thc' diagram on the' h'ft in Fig. 33, 
and I, II, 111, and 1\' for thc' diagram on the* right. 
Thc marks on thc fourth line of the' working dc'sign 
on thc left are in circles, bc'caiisc' thc'V are idc'iitical 
with thc third line', and therefore unnc'ccssary (‘xccjit 
in so far as iiaving to work in this orde r m conjunction 
with the* fourth line of the working dc'sign on the' right. 
'Flic comu'ction Ix'tween the' horizontal line's of thc 
comph'tc designs C anel 1), Fig. 33, and^the similar 
sing'e^ lines of tiic working dc'signs immediately above 
is cl^irly shown by thc lines which join identical 
markings. Hence, for picks 1, t, b, H, 11, and 13 in 
both designs C and 1), the she'dding must be the same 
as line I m the working dc'signs. 

If thc main or front heald-rod E be raise'd with 
rods Ci and H pushc'd back, if necc'ssary, the' leiops 
would lift all the even-numbe're'd threads in both 
diagrams. All the' threads arc numbc'red consecu- 
tively in each diagram at the top* For the' opposite 
plain pick, II in the working designs, and picks 2 jind 
y in designs C and 1), it is nc'cessary to bring rod G 
forward, to turn it on edge if it is a Hat one, and vhus 
raise afl thc odd-numbere'd threads and depress all 
thc even-numbered threads in both diagrams. As 
mentioned before, thc extent to which tl^; cven- 
nurnbered threads can be depressed is limited by thc 
depth of Uie loops in the heald-rod E. 

For picks 3, 5, and 7 of the designs C and D, or 
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pick IH of llu' working designs, the second licald-rod 
F nuist b(' lift(‘d, Jind all the even-numbered threads 
lbre(‘d down by tlu' rod (i. (Not(' that tlu' arrange- 
nnnt of the loops on I he laald-rod V jii tlu' first half 
of tlu' iiald-hand duf/^ram (litters 1‘roin llu* arrange- 
ment ol‘ the loo])s in tlu' see(*)nd half ol‘ tlu* same 
dia^u'am.) For ])ieks 10, lli, and 1 t of (h'si^rns C and 
1), or pick I \’ ot th(‘ working designs, it is neca'ssary 
to slide the rod II in front of *1110 rod G this is 
possitile - and to turn the rod II on its c'd^ny if it is a 
Hat OIKS This opi'i'ation will act. as unde r ; 

In le ft-hand diaj^ram thre^ads 2, 0, t, 5, and 0, as 
well as thre-ad 8, will b(' depressed so that the weft 
could |)ass o\'('r. 

In rio'ht-haiid dia^n'am threads 2, t, 0, and 8, and 
threads 10, II, 12, and It, as well as threael 10, 
will be (h'j)r(‘ssed, and the' lloat oxer (i\(' threads 
would ap|)('ar only in the* second half of the* ri^dit-hand 
diagram, as^^h'iuande'd by the' de'sian 1). 

It is at once an ineemous and eh'^uint arran^a'inent 
of sim[)le parts to produce a comparatively ftiney 
dc’si^rn. In moeie'rn looms the' produe'tion of the 
two eh'si^ms C' and 1) simultane'ously by the same 
picks of we'ft would re'epiire' (i\e h'aves.^ The threads 
of the warp for the de'si^n (' mi^ht be' drawn throufrh 
the' he'ddle eye's as indieated by the' draft M, Fi^r. 82 ; 
those for the design I) mi<j[hl be' draxvn as shown in 
the draft N oiu' unit only of e'aeh draft bein<,^ shown 
in the figure' aneh4he <);roup of li\ e' k'ax e's ojieratcd 
as indieated at (). The ^('iieral name lor O is the 
“ weaving plan,” but it is also known as the '' 
plan” and the "‘card plan,” while similar plans 
for treadle-looms are known as '' treading plans,” or 
simply the ” tramp.” Since half of the threads in 
both devsigns weave in the same order, it might be 
better,' in practice, to jdacc these threads on the 
first leaf instead of on the second leaf, and place those 
which are at present on the first leaf on to the second 
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leaf. It is a cornnioii practice to l(‘t the front leaf 
carry the most, if a diflcrcncc' does ol)t*am as in tlie 
prc‘S(‘nt ('xam})l('s. 

Ei^. lU illust rate's thri'c diffiTe'nt and yet similar 
ty[)es of falines from Lpp(‘r (•on^o, termed Mon^ej 
native' elotli, and wlm*h ha\e jirohalily he'e'ii weive'ii 
in le)e)ms somewhat smnlar te) tliat dliist rate'et in 
Em. dl. These' fabrics ha\e' come from the same* 
country, Ilppe'r (on^o, anel are* ternu'd Kasai eleith. 
lioth warj) anel weft in all three- example's are eif the 







Fi<; :U 

same type of drieel grasses, but Irtdf the we ft every 
alternate [)iek is dyeel to a dark rt'd e()le)nr. ^The 
ends e)f the we'ft t‘xtend for a few inches be'yond ' aeh 
edge e)f the cloth, anel thus form fringe's which eeinsti* 
tute an attractive feature of the te-xtures. 

It need hardly be said that, although the upper 
pattern in Eig. 34 might be woven on much the same 
principle as that illustrated in Eig. 31, the two 
lower patterns could not be w'ovcn on this principle. 
Nevertheless^ by a somewhat similar operation of 
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weaving for tlu' vertieal stripes and for the ground, 
and a systeiTi of hand seleetion Cor the zigzag or 
vcTtieal iK'rring-hone patterns, sueh eloths miglit, 



Fi<;. lU). 


with dil^ieulty, be woven in sueh looms. It must 
be remtnd:)ered tluit, as a rule, time is no object 
in such weaving. We shall have occasion tu illustrate 
later, in conj unction with looms ot an entirely different 
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in the loom, is sliown by the 22 vertical rows of small 
s(|uares in Fi^. .‘t7. All the remaining threads in the 
lovv(T pattern in Fi^. .‘it eonld Ix' woven by the same 
22 iea\('s, and tlu' ))ro])('r arran/L,n'ment or draft of 
tlu' thrtads, and, naUirally, no alteration woidd be 
r('(juir(‘d in tlu' w('a\ in^ plan slftiwn in Fi^n 37. 

The introduction of two colours of weft, as (‘xem})li- 
li('d in Fi^. 3t. obviously opens np a, new held for the 
(inlx'llishinent of a labrie. And^wluai two or more 
colours of wi'l't are used it (ha s not, lU'cessarily follow 
that tlu' selu'ine of wiavm^ or interlacing should 
be as c*om})lex as that (hserilxal jind illnstrated in 
connection with Fios. ,‘il to .‘i7. As a matter of fact, 
the sim})lest arranjjfiMiu'nt of these frames sufliees 
for th(' dcwalopment of li^nres wlxai Narious colours 
of w’cft are utilised. Tims, Fi^^s. 38 and 3!) illustrate 
th(‘ two sides of a rewersibh" fabric which was w'oven 
in a small frame ; mde(‘d, the nudhod of forming the 
lu'ald-rod ii^ 25 was takcai IVom this miniature 
l(X)m. Tlu' ornament is dir(“et('d to th(‘ left in Fig. 38 
and to th(' right in Fig. 3h. • 

Tlu' labrie, wlneb is about 12 in. wide', is composed 
of a white cotton war]), and four or live dilTerent 
colours of wool W'eft. The black W'cft ^and the red 
wa'lt show tlu' same (*olour in tlu‘ rc'prodnetion, and 
this aeeounts for the wide* dark strij)e. In Fig. 38 
the Hat rod has its broad faces parallel to the w^arp 
threads, while in Fig. 3!) the same flat rod is on its 
edge for tlx* ])urposi,‘ already (h'seribed. The upper 
deti^ehed figure' on the left m ('aeh vit'w is the beating- 
uj) stick, while tlu' lower stick with the {)rongs is 
used as a linal beatmg-up instrument. 

The de\a'lo])mc'nt of the (juadrilateral figures on this 
fabric is due entirc'ly to the way in which the various 
coloured, wefts are introduced, and to the place where 
these Vi'efts are inse'rted. The wa'ave is absolutc'ly 
plain, i.e. the structure is identical with that ijlustrated 
in Figs. (), 7, and 29, l)ut the relative number of 
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warp thrc'ads to vvrll ])ic*ks is according to Condition 
II ([). 15). oth(“r words, tli(‘r(‘ ar(‘ several more 
picks [)('r inch o(“ thick welt than threads p('r inch of 
thin warj), and this r(‘snlts in the warp tlireads being 
liidihm IVom both sKh s^ot tlu' cdoth, and as ('xc'inplilicd 
in Fig. l.‘k • 

Th(‘ nu'tliod of (‘oust met ion is to hav(‘ four or five 
(piills or t bin bobl)ins, or ('ls(‘ small pic'cc s of cardboard 
or tilt' lik(', upon which tlu' dilTer^nt colours of wadt 
ar(‘ w'onnd ; (ach cardboard should be siipplitcl 
w'ith its ow'u particular colour. Tluni, when tlu‘ first 
shed is formed by lifting u[) the h(*ald-rod, oiU‘ card- 
board with colour No. 1 is introduced between the 
threads of the warp for a distance* e‘(pial to the length 
of tlu* parallelogram, say about 1 1 m. wide, and then 
withdrawn. With I lu* same slual still open, the next 
cardboard containing colour No. 2 is mtrodiu'ed for 
the adjoining paralU'logram of It m. width, and soon 
until the d('si|ed hori/anitid colour scheme is com})leted. 
In Figs. ,‘18 and 81) there* are* about se*ven se*ctions in the 
wielth. For the see'onel ])ick the* (lat roel is placeej on 
its eeige*, and tlu* same* e*olours of we*ft are retiirnc'd in 
the* corr('s[)onehng s(‘e*tions. The (*oloureel wefts are 
introehu'e*el m the same* oreh*r for e*ae‘h pair eif picks 
until the elepth or length of the parallelograms has 
bee*n woven, but e*ae*h tune* the* e*olour se*ctions ee)m- 
nieiicc at a })oint two threaels to the right in Fig. 88, 
or two threads to the* le*ft in Fig. 81). The variims 
cole)ureel seetions thps form twills for, say, half an 
inch e)f cloth, after which e*ach ceilour nuives a full 
section as inelie‘ate*el to form anothe*r parallelogram. 
Kaedi inehvielual ])aralle*logram, say, in Fig. 88, moves 
eir, as is tee*hnie*all\ terni(*el, twills to the* right, vVhereas 
each line of e*omj)le'te self-e*e)loure*el epiaelrilatcral 
ligures forms a twill to the* left. It is this left twill 
e)f ligurp which constitutes the preeminent elircetion 
of the ligures in Fig. 88, while the correisponding 
effect in Fig. 89 is tee the right. 
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Sucli as that (Irnioiist ratcal in I'i^J^s. .38 and 

3‘), iini(|U(' in itsril'as a lij^niri', is Ihc basis of all similar 
ornaiiRiit at ion 1)\ this nu'tliod ol \Ni‘a\in<^, and l)y 
this particular (plant il at i\ distribution of warp and 
weft. 

In many case's tlu' two end snp|)(»rl m<^r rods of tiu' 
loom arc' made fast and at the* ))rop('r distance' aj)art 
by the' use' ol‘ trees and props e)f ebllVrcnt kinels as is 
iliiist rate'd m the' two 
\ lew s in Ki<^e to. dlie se' 

\ K'W's w ere' taken I rom 
j)ieture' post cards, and 
eh'inonst rale' t he- we ax - 
in(r of fane'v ruus b\ 

the' me'thod just eh- 

seribe'd. It will be' 

se'cn lliat part of the' 

orname'ul twills in i)ot h 
eli’'e'el ions on t he same' 
siiJae'e', \shile othe-r 
])arTs are- dv\ e loped m 
liori/ontal anel \ e'rt ie*al 
figure's. In both eases 
the' ornanu'nt, alt hou^di 
neatly arran^u'el, is of 
simple ^R'omet rie'al 
(inures, but it natu- , 

rally hises nme*h of ' “ — ~ — ' 

its beauty in virtue' j,, 

e)f the various colours • 

be'ing represe'iite'd by blae*k, white-, and dil'^rent 

depths e)f ^^rey. i • r 

Fig. O is an interesting view' ol the interior ol a 

Mexican cottage in which the w('a\mg ol a eom})ara- 
lively wide labric is in oix ralion. The 'eloth is 




ollirlUl^O tll(5 
lulilii alion was 


firm 

ce,n - 




r._l 
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ol)vi()iisly Ji stri])C(l one, and in tliis instance ()cc*n])i(‘s 
the top position. Hnndhs of grasses aj^pear in 
different j)arts of tlie room, those near tlu‘ roof 
resoniblin^r closely llax stalks with the sted-holls 
intaet. 

A eomhination of the simple and complex methods 
of weaving, with a self-eoloinxd warp and siweral 
colours of w’eft, is illustrated m Fit^. 'riic frame- 




Fi(. 12. 

work of this loom is somewhat similar to t hat m V ig. tO, 
hut the w^arp in the j)res(*nt ease is made to i^o round 
the tw'o beams A and R, so that the lenj^th of the 
fabric, plus the fringes, can lx* made approximately 
equal to tw iee the length of the stretch indiciited from 
A to R. The necessary tension to tlu' (‘ndh;ss warp 
is obtaiiKxl by drawing tight the cords C, and fixing 
them seeurelv round tin* beam 1). The ends of the 
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two vertical beams K pass through slots iti the beams 
R and 1), tlie end of tlu* Ixaim Fi beinj^ tapered to 
admit of a stable (‘ondit ion. 

In Fi<f 12 th(‘ Inald-rod and srveral oth(‘r rods arc 
(pnt(‘ near tlu' beam R the cloth and warp having 
beeai [inlle'd round in ordca* to obtain different views 
of the ])attern. In Fig. t.*h which is another view 
of tlK‘ same' loom, t h(‘ warp and clot !i have Ix'en moved 



10 ( 3 . 43 . 

into the positions which the parts would occupy while 
the operation of wc'avmg was proceeding. 

ScN'cral ot the rods had probably been aeeideiitally 
withdrawn and inserted again, more or less haphazard, 
some time before Fig. t2 was mad(‘, lint before Fig. 43 
was taktsi some ot the more (‘ssential rods were 
inserted <among the warp threads in the proper order 
and then all tied together as shown to prevent further 
withdrawal. The top rod in Fig. t3 ;is really the 
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shuttle, and was inserted h)()sely, as (Uanonstrated, 
so that it eould i)e photographed with the loom. 
Roth ends of tlu* slnittle are forki'd, and Ik'ikh' a 
eomparat i\’el\’ lonij; Ienj>th ol line weft e<»nld he wound 
on, or, rather, wraj>p(‘d on. 

Idle next tw'o rods appe^ai' to he in tlu* wroiijr ord(‘r, 
but sinee tlu* patt(M*n sliown can he w’o\ (‘U without 
these tw’o, their pre^seaiet' nn^ht he lU'^leeU'd tor our 
])ur])os(\ T1 h‘ Idiirth rod down is pro\ id(‘d all alon^ 
its U])])er surl'a(‘e with oliliepu' slots, whieii ha\(' Ix'en 
burnt out w ith a hot w ire of some kind. Its slrneture 
is vea’y similar to, hut on a mneh wider seah' and lon/.((T 
than, tlu' illustration in Fii^. tt. This rod has 
evidently heeai usesl as a kind of “ temijik',” the use 
of W'hieh is to kes'p the threads out to the width 
during tlu' operation of wests ing, and so minimise 

Kk; 4 4 

the number of warp hresikages near the- sels'age's of 
the eleith. 

(For various kinels of modern tenijiles uses! both 
in hand-loemis and power-looms, see* J/z/e’ and Linen 
IVeavini;’ . Mcefuinisni, 2nd eahtion, j)[). 518 to 520.) 

The bottom reiel in Fig. 18, often termeel the sjiatha, 
is for ‘‘heating up’’ or Ibreing esie-h shot e)f weft 
successively into close jiroximity with the last eine 
inserted in the ele)th. The' seaiond rexl from* the 
cloth is the “ heald-retel,” which is maele moro r-arc- 
fully, and on a better principle than that illustrated 
in any of the foregoing examples. Ihe loops pass 
round the heald-rexl very similarly to the others 
illustrated, but they also |)ass round a second but 
thinner rod or cord immediatidy above the heaid-rod ; 
the lattef thus takes the place of, and resembles 
greatly, the “Reading cord” in modern healds (sec 
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the Jiuthor’s work on Reeds and llealds for H'eavi?i^.) 
Tlu; jirnin^^enrcnt of the eords in th(‘ lienld-rocl in 
Fi^. Ft IS shown in Fig. Mi, while tlie method ot I'orni- 
ing the three different sheds, together with ii view of 
all the rods, a[)[)(“ars in Fig. 1<5. Tlu* three distinet 
sheds are, of e<)urse, rc^presented by tlu‘ three hori- 
zontal rows of s([uares I, II, and III. 



Fic. 4.-). Vic,. 40. 

« 

The first rod A in Fig. 15 is the heald-rod, the loops 
of whieh control all the even-mnnbered threads. The 
second rod H passes, as shown, under one thread and 
over the next live, and serves the purpose of a second 
heald-rod ; this order, nnder one and over five, is 
preserved throughout, and hence the single unit 
illustrated is (piite sullieient for demonstration pur- 
poses. Rods C and D form an ordinarv lease amongst 
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the* threads, while I lie two rods K and F are insc'rted 
in exaetly the sanu^ way as rod C' heiA*e the aliovc 
rc'iiiark lu'^deetiiijn^ tlieir presrnee. 

From the jiriaadin^ examjiles it will he clear that 
when the lu'ald-rod A is raised, fi shed will he formed 
with all the even-mmdx red threads m tlu' n])])er layer 
and all the odd-numbered thiaaids in tlu* lower layer ; 
the shuttle (»r wtj t (‘arrna' is passe'd hetw’ee'U these 
tw'o laycTs to form OiU' oi‘ the plain jiieks ol tlu‘ dark 
ground. After tlu‘ rod A is returned to its normal 
jiosition, rod H is lifted, or ratlua- turned on its ealge ; 
it will raise llu' first thresid and (h'press the* msxt live, 
and will ope'i'ate e\ er\ group of six across tht' war]) in 
tlu' same mamuT. This o])ening is nspiired for some', 
and, indeed, all, of tlu^ ligure ])ieks marked II in 
Fig. 15, and all these' ligiire picks are mu(‘h lighteT in 
colour than the- grounel weft or the warp, ddie* intro- 
duction of this ligure' weft from se'lvage' to se'Ivage 
would leave an effe e't m the cloth eorre spoiiehng to one 
e)f 1 h" light horizemtal stripe's in Figs. t2 and Ui those 
strif^v s W'lueli hound the' reiws eil de'tae'he ei animate 
and inanimate' ligures. Finally, lor the* oreler re'jirc'- 
senteel by the' luinzontal re>w III m Fig. t5, reiel H 
must be ibree-el behinel roel C, anel the' laller bremght 
eleise u]) anel turned eiii its e'elge' ; this will cause all 
even-numbe'reel threaels te) be' ])re"'se'el te) the* bottom eif 
the leieips e)f healel-rexi A, anel all eielel-numbe'red 
thre-aels to be* raise'el, thus feirming the next plain 
pick e)f the greiunel, but, eif eemnse*, o()[)e)sil(' te> that 
marked I, anel thremgh which ane)the'r pick the 
dark-gre)unel weft is inse’rted. 

The three picks sheiwn at 1,11, and III are the efnly 
eines which are maele' entirely by the' mechanical 
mo\ eme'iit e)f t he reiels, that is, w itheiut the jennt action 
of sele'ctiem by the lingers. It is eibvieius, however, 
that the majorit y of the ligure picks in Figs. VI and 43 
must a])pear on the* surface' ol the' elotli oidy when 
re(]uired to feicm the eirnanu'nt at the various parts. 
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Moreover, it is c([ually evident tliat there are a 
few different eolours of weft reejuired to develo]) 
tlu' ornanunlation. As a matter of I’aet, while all 
the ground weft is dark blue, the figuring wefts 
inelu(l(‘ the following Volours ; pale green, terra cotta, 
yc'llow, and whit(\ and each hue of weft is composed of 
six (listmet threads ; in otluT words, all the figuring 
weft is what is known teehnieall^’' ^as six-fold or six- 
ply yarn. 

Fig. 47 has l)(‘en jirepared partly to show the struc- 
ture of the fabric*, and {lartly to enable us to describe 
the dual proec'ss of wc'avmg and hand seh'etion. The 
design in Fig. 17 is made for marks to fall ” in order 
that the* (‘ffeet produei'd by tlu* coloured or figuring 




mmwsk 





Fig. 47. 

wefts can be indicated to the be.st advantage, and 
hence the design differs from the working design I, II, 
and III in Fig. 45, where all marks represent threads 
to rise. It will thus be seen that the 18 small squares 
in the above working design arc represented by the 
corresponding 18 smaller .squares in the bottom left- 
hand corner of Fig. 47, when the effect resulting 
from the changing of marks is considered. 

The three operations described with reference to 
picks I, II, and III, Fig. 15, give, as shown, two plain 
picks, oile on each side of a figure piek. Since the 
latter gbes under one thread and over five all the way 
across, it may be considered as being represented 
by the second pick or horizontal row off small squares 
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ill Fig. 17. The second figure pick in this design is, 
of course, actually the fiftli pick wluai the plain picks 
are counted, and it is c'vident that the coloured weft 
on this pick is reijuirid to miss two groups one near 
each end as indicated by the* two detached rows of 
successive blank s(piares. The third tignring ])iek, 
the eighth pick of tlu' dt'sign, should miss four groups 
as shown by tlu^ still longtT rows of sueeissive blank 
s(piares ; wink' tlu^ fourth and lift h liguring picks, 
the ekaaaith and fourUH iit h actual picks in the (h'sign, 
miss all gi'ou[)> execfit the two middle ones. 

It is for su(‘h \ ariations as these' that Iht' mechanical 
operations have to bc' aided by a se‘le‘e‘ti\'e' hanel process. 
In addition, it will be' se'e'ii from the ehlTe're'ut elepths 
of tone in Figs. 1*2 anel 1.2 that in the same' horizontal 
row of detaelu'd eername'iitat ion eene* ligure' might be 
developed in pak' gree'ii, anotlu'r m pink, anel yet 
others in yellow anel white, while none' of tlu'se 
colours must be elisplaye'd between tju* various 
ligu -s. 

S{^'( lal we ft earrie'i's, to wit, small pie'e'es of earel- 
boarel, might be' used, eer e ve'U a small ball of ('aeh 
colour e)f weft might be* woiinel, anel eae'li e'olour is 
passe'el through that })ortion e)f the' full-wielth shed 
which ceirre'spt )nds tei the' width e)j“ the' jiartieular 
ornament to lie' niaek' b\ that colour. The e'Xte'ut to 
which each and all of the' liguring we fts is disjilayed 
varies, obviouslv, Ireim hue' tee line', or nearly so, as 
cxemjdilied on a small se*ale in Fi^i^ 17. 

Hence, after the weaver has hfte'el the roei^ If, 
Fig. 45, and thus raiseei eve'ry sixth thread in the 
warp, it is kej)t tlu're until e-aeli ceeloure'el va'ft has 
been passed thremgh the slu'el ae'cording to the* 
width desircel. Thus, the* pink we'ft might be' jiassed 
under the feair midelk' greaips em the' lifth j)ie'k in 
Fig. 47 ; the next gre>up em each side is missed l.\ecause 
the squares are blank ; while the single grem]) ein 
each side migl\t be the edges of two either hgures 
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whicli should luivc, say, t(Tra cotta and yellow 
respectiv('ly * This s(‘l(‘(*tiv(‘ [)roeess woidd l)c eon- 
titnied until all th(‘ lU'cessary huigths or, ratluT, 
widths of th(‘ difterent ornanu'iits had l)e(“n supplied 
with the prop('r (‘ol^ujrs tor that f)artieular line of 
th(' (h'si^rn. Then, after two plain picks hava- been 
ins('rt('d, tlu' same set ol“ colouring wa fts, on(‘ for 
c'aeh indn idual li^nire, aia^ introdupial aeross difhaant 



Fio. 48. 
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wickhs w’lien the rod 1^ is lifted for this row', or 
})erha])s the same width in some cast's, hut this time 
eacli weft carrier passes in the t)])posite direction. 
Thus : 

F(fr the first (inuring pick, all coloured wa'fts go 
froifi left to right. 

For the second figuring pick, all colmired wefts 
go from right to left. ; 
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Tliis ordtT is repeated Tor every pair ()l‘ li^iirm^ 
pieks, so that (saeh tina* the welt is eausc'd to move 
in the opposite direction it is hound to tlu' cloth in 
a manner sonu what similar to that ol‘ tlu* \'arns in 
modern lappet and swivel lahries, a description and 
illustrations oT which appc'ar on pace's tTO to tDO in 
Tt\riiU’ : /h//e and Applied, hy Woodhouse 

and T. Mihus d'he width ol‘ the cloth m l^'i^. t8 
is 88 m. ; there are-'. “it threads per me’h m the* warp, 
anel ‘it ^reiunel picks pe-r ine^h. 

From the' aheiNc' elese-rijition it will he- oatlu real that 
jiraet ieall v an v t ypv eit heilel eirnameait can he* jin )eliie’(*el 
by the* dual eipe rat lem, but, sine'e* all tlu* lij^urin^ W'e'fts 
nieive in ^reiups eel’ SIX, the* emthiu* e)l e*\ery ele tae'heei 
figure will naturally be* m ste*j)s, the wielth of which 
(k'penels upein tlu* nunib(*r eit Ihre-ads p(*r me*h in the 
war]), ir a liner eiuthne* were* reepureel, the* roel IL 
Fi^. 1.5, eeiulel be* maele* to pa^s uiiele*r eine* anel ovc*r 
three, when a eeirrespeenelni]^ reelue*lie)n ly the* lloat 
we)i,!'l ed)tain, hut, at the* same time*, the* e)rname*nt 
weiuW iu)t be so I'ully })re)ne)unc*e*el as with a lleiat eit 
live*. 

As a linal (*xampl(‘ of weavin*^ jiroelueeel in the* 
abe)ve t\p(*s eif leieini, we* mtroelue*e* Fi]r. tS. This is 
termed Kasai eleith iVean Liiper Conj^ei, and the 
groundw'eirk eit the* fabric is aj^'iin (*e)nstruete*el eif 
drieel grasses. Tlu* diamoiul anel e>tlu*r ibrms e>f 
eirnamentatie)!! are* elue te) hanelweirk, anel are in miel- 
re*lier. The* Ibunelatuui line*s eif the*#lianu)nels, sejuare s, 
and diageinals are* fe)rnu*el ingeniously by ])lae‘jng 
ce)mparative*ly heavy e*ords at the ele*sire*el angle*s, aaul, 
as the weaving pre)eee*els, bineling the*se* ce>rels te) 
the cloth wdth the successive greiunel ])ie*ks at the 
proper places acce)rding te) the conliguration e)f the 
gee)mc'trical outline. , 

The larger are'as are* in high relief, and are ele\ rje)peel 
by pine-apple fibre by a pre)ccss eif w'caving kne)wn as 
pile, plusli, or velvet weaving, particulars of which 
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and several illustrations will be found on pages 3G( 
to 440 of lUe al)ov(‘ work on Textile DesT^n : Pur< 
(171(1 . i pplied. 

Fig. 1-0 illustrat('s au Arnu'iiian girl wc'aving on on< 



of tlu‘ simplest tyj)es of loom whieh are so eommou i 
many of these eastern eountries. The cloth is cpiit 
plain* and made from cotton yarns. One heakl 
rod ” only is used, and this is seen quite clearl 
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above the warp tlireads to the riglit ot the weav er and 
supported from the tripod by two strong cords. 
The girl is just in tlu‘ act of beating u[) the last shot 
of weft with a Hat piece of wood, which, as alrcatly 
nientioued, performs one only of the functions of a 
modern i'chmI. 

The warp for tlu‘ loom illustrated in Fig. P) is 
practically circular, aiul thus resembles tliat m Figs. 12 
and IG. Rut wlua-eas the warp m tlu' two lattcT 
views was jirobably intended to l)c woven in the 
vertical position, the* oiu; in Fig. tO is obviously 



arranged horizontally as in modern looms. One of 
the stout supports for the warp and cloth is shown to 
the left in Fig. R), behind the weaver. The elofeii is 
seen round this post, and will be pulled lurthcr round 
as the weaving proceeds, until ultimately it ciniies 
over the liack post or rail and towards the “ heald- 
rod ” until weaving is no longer possible. 

Some of the Persian nomads weave their ciwpets in 
looms ver}^ similar to that in Fig. 49, because they can 
be easily bundled or rolled up and transported from 
place to place. • 

5 
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Endless warps siic'li as that mentioned are made 
in some eountru's by tlu' method illiistrat(“d in Fi^. 50. 
Four stout wood(‘ri pins A, I?, V, and I) are driven into 
th(‘ ground at sidtable plaees so tliat eaeh thread 
whieh passes round'all tour pins represents the length 
of the warj) sueh warp being long enough in eircular 
form for the hiigth of eloth re([uired, taking into 
eonsideration that s(‘etion w hic;^ eannot be woven, 
but whieh, d' desired, may be used to form a fringe 
at ('aeh end of the eloth. 

A woman E lixes tlu; (aid of the thread from the 
ball F to the pm A, and then passes the thread 
suee('ssively partially round H, F, and 1) to A, as 
depicted by the direetion the woman E is following. 
The thread istluai passed round tlu; jiin A, but the 
direetion is then reversial, i.e. the second thread 
goes round in the order A, J), (’, and H to A. These 
two orders are re[)eated for e\(a’y pair of threads in 
the warp.* Another woman (i sits on the ground 
near tlu* pin 1) and forms a loop round one thread 
from ('aeh ])air, alternate threads of the warp, to 
another pin 11, and thus makes at this point what we 
have ternu'd a heald-rod” very similar to that 
illustrated in Figs. 2G and ti). The distance between 
the rods 1) and 11 will repr('S('nt tlu? depth or length 
of the loops on the “heald-rod.” 
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TIIAY TAX) MS 

Tiik nu'thocl of Wi'avinj? just dcsfribcd and illiis- 
Iratcd was ])r()l)ably mi xo^^ik' bc'I'ore that which 
obtains in tlu' so-calh'd “ tray looms. ’ Oiu' t\p(‘ ol 
the latter is illustrated in Eii»s. 51 to 5;J, which show 
rcs})C(‘t 1 \'(‘ly <i sid(‘ (levation, an end elexation, and 
a plan. Xiie loom receives its name from the fact that 
the tliixe sides, A, H, and (', to^i tlur with the frame 
I) and the bottom E, form a kind of tray or box, 
while a fiirtlu'r rcYcptaele E is fornu'd by tin' cover or 
h < (b The w hol(‘ is made of wood, and tiie rc'ci'ptaeles 
ju 1 mtaitioned ser\(‘ to kirp the yarns and other 
nee('ssiti('s for W(‘a\ in^. 

A small war}) beam Jf is su})|)orted, as shown in 
Ei^s. 51 and 53, by two ipiri^ht wooden brai'kcts 
J, and the ends of the war}) beam are ])rolon<^ed so 
that one may be })rovided with a hand wheel K and 
the other end with a ratchet wheel L, and its pawl M. 
The pawl INI is fixed to tlu‘ braeki t J (si e 51) by 
means of a screw and Ix loxv the ratchet xvheel L ; 
it xvoiild be in a more stable }A)sition, however, if it 
were placed above the whec‘l L, although the biaeket 
J would have to be lengthened for such an arrange- 
ment. 

In the ])lan view, Eig. 53, tlu' war]) beam II is shown 
in position, and the xvarp is built upon the beam II in 
such a way that the total xvidth of the tJireads is 
reduced gradually as indicated by the sti])pied ends 
N. In this way there is no necessity to use what are 
known as war^) beam llaiigcs. 

67 
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In the warp in Fi<r. 53 hrtcen threads are illustrated, 
and for distitietion are alternately marked in solid 
blaek and rope-hk(‘ elTeets. These 15 threads, or 



any otl: 2 r suilahle and possible number, are threaded, 
or, as it is tcehnieally termed, drawn ” through 
the frame D, Figs. 51 to 53, in the following manner. 
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Long slots O, twelve in Fig. 52, arc cut in the frame 
D, and in the middle of each of tlic eleven j)arts P 
thus fornu'd btdween IIk' slots, a hoU' is drilk'd 
else made; with a reel-hot wire or nee'elle. 'riie threaels 



e)f the war]) are' inse'i’te'el in re'gular orde'r through these 
slots anel holes the odd-numhereel threads 1, 3, 5, 7, 
etc., he'ing in the* slots (), and the e'\ eii-numhe'red 
thikaels 2, t, 6, <S, etc., m the' hok'S so that when jdl 
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the threads have been elrawn in, they will appear 
somewhat similar to that illustrateel in Figs. 51 and 53. 
The articles R anel S, Fig. 5t, will be explameel she)rtly. 

Now tke frame D is re;ally the shedeling apparatus, 
but in these pjirticular tray looms it is usual to allow 
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tlic frame D to remain stationary on the top of a 
table or stand, and to move the thix'ads np and down 
to form the two kinds of sheds whieli have been already 
deseribed. 

In Fi^s. 55 and 5(> lh(‘ franu' 1) lias be('n drawn 
without the tray, and the two vi('ws ilhislrate the 
method of working in ordia* to produce the patt('rn. 
In the (irst j)la(‘(\ it should Ix' stat(‘d that tlu're are 
only tw(j ])ossible f. ovements, and as imdt'r : 



1. WluMi llu' warp thri'ads or tlu* cloth on the 
right of the frame 0 are raised, as m Fig. 55 ; and 

2. When the same warp threads or cloth are 
depressed, as on the right in Fig. 5(). 

When an attempt is made to raise the threads with- 
out moving the frame I), as it would be necessary to 
do in practice, it will be seen that the seven dark 
threads in Fig. 55 arc kept near the middle (jf the 
bars P in virtue of these seven threads being through 
the holes Q. On the other hand, such a imjvement 
would cause the eight light threads to slide up the 
slots O until they reached the top of the slots, as is 
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shown dearly in the illustration. This action 
obviously se parates the warp threads into two distinct 
layers, and whih' they arc thus se})arated, the weft T 
is passed be tween cit her from left to ri^ht as ele})icted 
in Flf^^ 55, or Iroiu ri^Tht te) left. This partieular sheel 
or openiii^r is re[)rese‘nU'el on point or elesigii paper 
l)y the' 1 5 horizontal sepiares niarkeel T' near tlie niidellc 
e)l‘ Fi^. 57, while' the e*e)rresj)e)neliiig line' representing 
tile move'inenls of two leaves ’ ’ and 2 in aetual 
we'a\'in^r to seenre tlu' same' result in the' tabric is 
shown by the' lower horizontal line of two sepiares 
in the same figure, anel also markeel T'. 

The next e)})cration is that of attempting to e*arry 
all the' threaels anel the eloth into the low position as 
exempliheel in l*5g. 5(>. As belbre, the' si'veii dark 
threaels are kept in the imelelle of the bars F by the 
holes Q, but the eight light threaels slide' downwarels, 
pass the' elark eines at the' centre, and iiltimate'ly 
reach the bottom eif the slots 0 as representeel in the 
elrawing. This movement forms the opposite' shed 
as represe'iiteel by the line T^ near the; niielelle of 
Fig. 57, anel the weft T is again passeel throiigli, this 
time in the o])pe)site elirectie)n, that is, from right 
to left. The ee)rresj)onelmg me)vement.s of the two 
leaves 1 anel 2 are shown by the twe) sepiares T’ 
in the small jilan at the bottom ; this plan will be 
rece:)gnised as the })lain weave. 

The two elistinet meivements of the frame D, 
Figs. 55 and 50, are repeatcel in order that the cloth 
may be made with sdecessive pairs of picks or shots. 
Kacli pick of weft may be placed in position, that is, 
clO|Sc te) the last one inserted anel known technically 
as the “fell” of the ele>th, by a comb as already 
explained, or by a lath inserted into every shed as 
illustrated in Fig. tO, and, e)f course, withdrawn before 
the next shed is feirnieel. 

Two ‘colours of warp and one of weft arc used, as 
exemplilieel in Figs. 55 and 56, for the sole purpose of 
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disliiiguishing between the groups. Self colours, 
that is, warp and wett ot tlie same “olour, would, 
in general, be used. Some \ c'rv prc Lty el'fe(‘ts, 
however, ean b(‘ oblaiiunl wlu n dilTc-iV'iit colours are 
used. I1i(‘ elTeet in the wo'en tabrie with three 
distinct colours would, under eonditioii 111 (p. 1-,) 
in regard to tlu^ s{ ttmg ol labries, be somewhat similar 
to that (l('j)iete(l at IJ in th(“ upper part ot Fig. 57. 
This IS tca'iiu'd a'*' colour el’IV'ct,’’ and, in that illus- 
trated, 15 threads ot warp and h {)ieks ot w('l’t are 
shown. Picks 1, and 
5 are the sanu' as line 
while picks ‘J, t, and (> 
are tlu' same as line' T'. 

Instead ol' the warp being 
seven dark threads and 
eight light threads as in 
Figs. 55 and 5(5, therc^ are 
eight dark thrc'ads and 
se\f‘n light threads in tlu* 
eol^jur eh'eet. It is only a 
different nu thod ot start- 
ing, ho\\ever, tor tlu* actual 
colour efh'ct in both cases 
would be identical. Tlu* 
effects in U tormed by tlu* 
dark and light threads ar(* 
shown resjieetively in solid 
black and criss-('ross markings, while tlu* effect jiro- 
duced by the wett is illustrat(*d by the stijijiled (nearly 
wliitc) scpiares. It will thus be sien thal,*witli 
choic(‘ sc'lections ol' harmoniously coloured }*arns, ^ cry 
attractive effects (*an be secured by the simplest ' 
type ot weaving aiul with one colour only ot wett. 

Figs. 58 and 59 are tw'ophotogratihieal reproductions 
ot a somewhat similar loom to that illustrated in the 
line dra\\ings in Figs. 51 to 58, while the two move- 
ments ot tiie warp threads and cloth to the highest 
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and lowest positions, as explained in connection with 
Fi^rs. 55 and 5^1, are also demonstrated. 

I1k‘ narrow cloth in Fi«’s. 5<S and 59, first without 



fringe and then with a fringu', is one of a mmd3er 
woven s('V{‘ral y(‘ars ago hy llu^ author for the late 



Sir Arthur Mitchell, K.C.R. The effect in this cloth is 
quite different from that dlustratcd diagramniatieally 
at U in Fig. 57, and the structure of the fabric is also 
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different, being a typical example of a clotli with 
a maximum number of war]) threads aiuUa minimum 
number of weft j)ieks as ])er eonditiou 1 (p. 15). 
There are two colours of warp, and llie threads of llu‘ 
warp are shown elearly on the wa^]) beam. 

One of the arti(‘les R and S, Fig. 5 t, is also sliown 
lu're, {)artieularly in Fig. 59. Its use* is Ibr tlu' Ibrm- 
ation of a fringe. The w(‘ft, on enu'rging 1‘rom tlu' U'ft- 
hand side of the hibrie, is })assed over the board 
and tlu'u under b(‘l‘or(‘ it goes througli llu' slu'd irom 
left to right. In this way a s('lvag(' is formed on 
tlu! right-hand side 
of the* 1‘abrie and a 
fringe on the left. 

Different h'ngths of 
fringes may be made 
aeciording to which 
part of the w^ooden 
l)oard in Fig. 5 1 is 
used, or the length 
may*l)c made to vary 
from })oint to })oint, 
with care, and thus 
produce a kind of 
scalloped fringe. The 
fringe may be left in 
loops or cut as desired. It was stales! I hat in some of 
the northern districts of Scot land such methods of 
weaving were practised to make' the narrow 
fabrics which jeiiii the elre)nes eif the Jlighland 
bagpipes. • 

A much me)rc elaborate piece e)f weirk, maek' in a 
similar frame, but without tlie box, is that repre)dueed 
in Fig. GO, This was also woven by the authe)r for the 
late Sir James Key Caird, Bart. The frame came 
from some part of Africa, and in it was a dihtpidated 
fabric of tjic same design as that near the eiul. The 
two distinct designs shown in this narreiw fabric were 
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executed for the above geiitlcnian to assure him that 
such work \ms ])ossil)le in a simple frame ottiiis kind. 
The up])er part of tlie frame is elaborate ly carved, as 
illustrated. 

In this particular <‘as(', howcvc'r, it was absolutely 
ne(‘t‘ssary to adoj)t a sysican of hand Sele(*tion in 
order to produce^ the ornamentation on th(‘ (iibrie, 
although th(‘ ground or foundaHon of the j’abrie, 
which is, howev(‘r, dilhaxnt fronr that in Figs. 55 to 
50, was woven by tlu^ nu t hod already described in 
eomu‘(*tion with the latt{‘r figures. 

The method adopted by the author is demonstrated 
iti Figs. ()1 and 62. 'fhe latter view shows })art only 
of the frame I), although lh(‘ actual distance between 
the holes Q and the bottom of the slots O is gri’ater than 
that illustrated ; tlu' distance' illustrated, however, will 
serve the purpose ol' dc'inonstration epiite' well. The 
arrangement of tlu* .‘36 thn'ads which formed the 
warp in Fiff. 60 is shown in Fig. (>2. This arrange- 
ment was necessary in order to weave the particular 
ground structure of tlu' fabric; and four repeaVs of 
this ground wi'ave are represented in the design V, 
Fig. 6*2, on the right, the unit plan weave being in 
solid sipiares on four threads and tw'o picks. It 
will be sec'U from the arrows which join the first 
four threads of the ch'sign V to four threads in 
th(' frame 1) that the ground threads are repre- 
sented in })airs two stipplerl and two with verti- 
cal marks. On thegitlH r hand, the threads which 
form the ornament, or the actual design on the 
elotfi, are dis})layed by solid black circles in 
thr* frame 1) in Fig. 6*2, and by solid black lines in 

An (xaniination of the threads in Figs. 60 and 61 
will show that a liguring thread (solid black) appears 
between* each pair of ground tlireads, and that all the 
figure threads are drawn through the long slots 0 
of the frame D. . 
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Tlic (Inil'l I'or the ground threads is as under : 

2 thr(‘ads througli two sueeessivc holes Q in the 
])arls P of the IranK' 1). 

2 thiH'ads thro^igh llie first and third of the next 
long slots 0 of th(^ frame 1), and so on for eaeti 
group of four ground threads. 

The foundation or ground stri^eture, sliown by the 
d('sign in Fig. (52, is produecal by the same two 
inovc'nuads ol' tlu‘ frame I) as explained in conneetion 
with Figs. 55 and 5(5. Thus, assuming in this ease 
that the end of the warp on tlu^ hd't in Fig. 61 and 
tlu' cloth on the right are lixcal to rods as indicated, 
tlu' frame 1) it, sell’ may b(‘ raist'd and lowered. When 
it is raised, it, will carry all those' threads which are in 
tlu' holes Q above tlu' threads which are in the slots 
O ; wlu'ieas when tlu‘ frame 1) is (h'jiressed, as illus- 
trate'd in 1^'ig. (51, it will carry all the threads in the 
holes bt^ow those' whie'h oe'cupy the* slots 0. 

ddu'se' two move'inents will ek'arly separate the 
ground thrc'ads into the' order nulieated on picks 
W and X in Fig. (52, anel in e've'ry suee'ceding [lair of 
similar niovenu'nts. Anel this rejire'senfs all that can 
be eloiu' mechanically, so to speak, by the movements 
of the frame' 1) for the cloth illustrated in Fig. 60. 
It is not elillieult to unelerstand, luiwever, that while 
these two movements e)f the frame 1) are taking place 
for the ground threaels, the tiguring threads shown in 
soliei black woulel Accompany tlieise grounel threads 
wli%eh are in the slots, anel tlius interweave in pre- 
cisely the same order, unless some provisiem is made 
to re’strain their movements. Some provision is 
absolutely necessary ; ineleeel, the thre^aels for the 
ornament have' te) be picked or se'lecteel in some way, 
say by two sticks, one emly eif which is sheiwii at V 
in Fi^. 61. 

The demonstration eif tlic hand selection to work in 
conjunction with the two movements of the frame D 



TRAY LOOMS 


70 


will be more (‘learly imderstood if wc prcf^eiit the aetual 
design for llu' eloth, and indicate how the wea\ ing 
would be eondneted in modern powe r-looms. 

Tlu' complete' design ibr the; eloth illustrated in 
Fig. (JO IS shown at A, Fig. (WS, and contains threads 
anel 18 picks. 'I'lu' ae*tnal eh sign lor the' en namentatie)!! 
ajipe'ars at B in the' same ligure. In the elesign B 
there are' 11 thrc'fvls, just the' same number as there 
are' hgui'ing thre'aels in Ligs. (B anel (>‘2. 

The' ek'sign A, and the' we-axing plan L, are rejire- 
sentations of moele'i'ii prae'tie'e' ibr })e)\\ e'r-leieims, but 
the Ibrmer is ae'hially e'sse'iitial to slmw the' real 
striu'ture' eif the' e'loth for any nu'lhexl eit pre)elue‘tie)n. 
Plan 1) shows 8 thre'aels anel 18 ])ieks eit the* eirelinary 
})lain weave', while' plan Is, whie'h e'lnbeielu's sev'e'ral 
re'pe'ats eif the' elesign \', i''ig. shows 8 threaels anel 
18 pie'ks ej|‘ the' ae'tual grc'i'iiel e)j‘ the' labrie* uneler 
eeinsielc'ration. The' similar arrangeiiie'nt of e'l’osses 
in eb'sign i\, Big. re'})re'se'nts the' 22 grel^mel threaels, 
anel, as alre'ad) ek'inonstrateel, the'se' threaels are 
capable eit be'ing weive'ii by two ehstme't movements 
eit the' frame' 1), Mg. bl . 

In moekrn weirk, Imweve'r, these' twe) elistinet 
meivemeiits woukl re'epnre' twe) frames or k'av es 
healds, ge'ars, eer e'ambs, as tlu'y are* lerme el m dillerent 
districts anel lu'nee the' threaels m ereisse's in elesign 
A, Fig, G;3, are niarkeel 1 anel 2, while the e'eirresponel- 
ing marks in the we'aving plan B ineheate' the' move- 
ments fe)r 18 {)ieks e)f these' twe) t’rame's or leave s. All 
the)sc threads marked 1 in the' elesign A are' ah4;e in 
movement, anel all the)se niarkeel 2 are also alike, 
but different from theise marke'el 1, 

The 11 threads e)f the elesign 13, Fig. (Jb, are repro- 
duced in seilid black m the- elesign A, anel their positieins 
with regarel te) the gre)unel threaels are leleiitical with 
the correspeineling threaels in Figs, til anel (i2. '*On the 
same principle e)f arranging all like threads under 
the same number of frame or leaf, we shall see that 
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six otlicr Iramcs or loavx's would bo rcHiuirod Nos. 3 
to 8 inolusivo in designs A and R in ni’odc'rn powcr- 
looins. The orders ot nioveinent ol' these extra six 
leavx's (3 to 8) tor 18 pieks ar(‘ indieated alongside 
Nos. 1 and 2 in the wi'aving plan C. lienee eight 
lea\'es in all (1 to 8) would bt^ lU'eessary, and o})erated 
as in the complete weaving plan C. This statement 
assumes that the 33 thrc'ads ot“ the wiirp and ol‘ the 
design A were drawn through the mails ” or '' eyes ” 
of the eight heaves in the ordia* indieated by the 
numbers under the design A. These numbers con- 
stitute, as alri'ady stated, what is known as the 
‘‘draft” of tlu‘ lu'alds, and two otlu'r methods of 
indicating the; sanu' orch-r are displayed at F and G 
in tlu' same hgiire ; in thest; two eases the eight 
horizontal rows of smnll scpiares r(‘pr(‘sent the eight 
leaves of the lieahL, as demonstratc'd by the numerals 
1 to 8 on the left of eaeh drall. 

The two simple' movenumts ol‘ the frame 1) in Fig. 01 
and ♦'he hand selections have to perform the same 
funu^Liun for tlu* cloth in Fig. 00 as that })C‘rfornied in 
modern hand- or powe'r- looms by eight dilferent 
frames. There is, however, a eonsiderabh' differeiiee 
in the speeds of tlu' two methods of weaving. 

Consider, for example, the disposition of all the 
33 threads of the warp m the frame D in Fig. 01 for 
the lirst pick or hrst horizontal row of small squares 
in the design A, Fig. 03. Tlu' downward movement 
of the frame 1), as demonstrated in Fig. 01, has 
carried 12 ground threads, all marked 1 in the design 
A, Fig. 03, to the lowest position, and at the same 
time has allowed 10 ground threads, all marked in 
the design A, Fig. 03, to rise to the top of the slots. 
It is quite evident, however, that if all the black 
liguring threads m Fig. 01 were under no restraint, 
they would all appear at the top of the siotj^ ahmg 
with the 10 white ground threads in the adjoining 
slots, and exactly as indicated if we neglect the pre- 

0 
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sciicc of tlic stick V, or if tlic stick Y alone ^vc^c 
used. ^ 

Instead ot tliis disposition of threads, it is clear 
from an examination of llu‘ first horizontal line of tlic 
design A, Fl^^ 08, fhal the three' middle' black threads, 
ale)n^ with e)ne' l)lae*k threael at eae'h e'lul, e)r five black 
threaels in all, slmulel be e)n the nppe-r line' at the' te)}) 
of the' slots, while' the' re'mamde'r e>r the' lilaek thre'aels'-' 
she)ulel be' em the' le)W'e'r le'\'e'l in eeimpany with theisc 
^reamd thre'aels in the Imh's Q. It will thus be seen 
that there are' twe) hanel se'leetieins te) make' fe)!’ each 
meivenu'nt e)f the' frame' D, anel lu'iiee' the' weirk pro- 
ceeds ve'ry sle)W'ly indeeel. 

Ce)nsielerin^ the blae*k threaels onl\’ in Fi^e 01, it 
will be see'll that the stie*k Y is uneh'r 2, e)\e'r 8, mulcr 
1, e)vcr 8, anel imeh'r 2, ivhie'h may be' shown graphi- 
cally as imeh'r: 

‘2 1 
. a ' 

Ne)W' this e)rele'r e‘orre'spe)ne1s with the' se'e'onel heiri- 
zontal re)W' eef the' elesign H, f'lg. 08, lie'cause tlu'se 
threaels 1, 2, (>, 10, anel 11 reepnre' te) be' e)n the' surface 
of the cle)th. Rut e)n the same line' vbi ele'sign R, 
threaels 8, 1, 5, 7, 8, anel 0, the)se' uneler the line e>r re)d 
Y in the abe)ve' graphieal e)rele'r reepiire' to be e)n the 
under siele eet tlie fabric ; hence ane)lher stick, similar 
te) Y, Fig. 01, shoidel be threaeh'el te) he)lel these threads 
de)W'n ])cle)W^ the leew^r se't e)!* gre)und threaels. If the 
sck'cting for the two sticks is de)ne with all the 
threaels at the centre, i.e. on the same level, this 
dis^)ositie)n e)f the figuring threads can be secured. 
Thus, with the frame 1) raiseel until all the threads 
are level, the figure threaels 1, 2, 0, 10, anel 11 arc 
pieke'd e)ut fre>m al)e)ve by the stick Y, wiiile figure 
threads 8, 1, 5, 7, 8, and 0 are ])ieke'd e)ut fre)m below 
by a second stick ; then when the frame D is pressed 
down to its present position in Fig. 01, the two groups 
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of figure threads will be held slightly above and 
slightly below the respeetive groups of ground 
threads. The ojxMung thus fornu'd by all the 33 
threads for the weft wdl ecu’respond to the seeoiid line 
of the eonipJete design A, Fig. 03. 

The amount of ehanging from ])iek to piek will 
clearly depend upon the eonligu ration of tiu' ornament. 

The second ])attern in Fig. 00 is a diagonal, and is 
much simpler than the diamond or lattiee pattern, 



Fig. 04 . Fig 05 . 


although there is just as much labour recpiired for 
the ins(‘rtion of the slicks. Tlu' (h'sign for th(‘ diagonal 
pattern is illustrated in Fig. Ot, the solid part repre- 
senting the unit design. 

Neither design R, Fig. 03, nor the de sign in Fig. 0 t, 
is adapted for repetition in the way of the warp. This 
is (piite apparent in the latter, and fom* re'peats of the 
former are disjilayed in Fig. 05, the unit design in 
solid black, to show that, in a repeating pattern 
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from this unit, the effect would be more or less rib- 
like, or l)Jirry,” us it is often termed. Nevertheless, 
the effect of a single unit, warp way, of this design is 
much more efhctixa^ than a single' unit made, say, from 
the design in Fig. b().* On the other hand, the unit in 
Fig. 66 is obviously adapted for repetition both ways, 
as is demonstrat('d by tlu* four repeats. 

A modiheation of the design in Fig. 6)6 appears in 



• Fia. ()(). 

Fig. 67. In the latter design the three-lloat diagonal 
lines in both directions are eontinuous or unbroken, 
whereas in the fornu'r design they are not 
continuous, but alternate, as it \vere. A eontinuous 
effect gaii always be obtained with a lloat of an 
odd number, provided that the float is split on the 
first thread so that one more mark appears at the 
bottom of the design than what appears at the top. 




CHAPTER V 


THE PREPARATION OF WARPS OR CHAINS FOR 
THE LOOM 

Comparatively short warps or cliains for the frames 
or looms can be ma(l(‘ by the method illustrated in 
Fig. 50 and by oliuT simdar sim[)le methods for use in 
the tray looms illustrated in Figs. 51 to (52. A different 
way has to be })raetised, however, for the longer 
warps which were used extensively in this country a 
few decades ago in hand-loom weaving, and which 
are still larg(‘ly used for tlie same piir[)ose in several 
foreign couiytries. 

Except in vc'ry ran' eases, however, the hand-loom is 
no longer, und(‘r similar conditions of labour, a sc'iious 
competitor with the pow(‘r-loom, and the many claims 
which are adduced regarding hand-made products 
arc much more imaginary than real.'' It is ([uitc 
true that there are still thousands of hand-looms in 
existence in districts where no attemj)t has been made 
to introdnee power-looms, but few of these hand- 
looms are competing with the modern power-looms in 
the manufacture of cloth for the open markets of the 
world. 

It has been recently stated that 270,000,000 lb. 
of "yarn were used in India during the year 1914 in 
the hand-loom weaving industry. This at hrst sight 
appears, and really is, a stupendous quantity, and is 
calculated to speed up the energies of those who arc 
trying,, to boom the hand-loom branch of weaving ; 
but when it is known that in the jute industry alone 
in the same country, and mostly in the vicinity of 
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Calcutta, more than ‘2, 000, ()()(), 000 Ih. arc used annu- 
ally, the comparative insi^nirieanec' oI’IIk' hand-loom 
rc(iuirenients, wluai eompainsl with those for j)ower- 
looms, is eUairly (an|)hasise(L dd)(‘ al)o\'(‘ hand-loom 
product repr('s(aits approximately 1 Ih. piu' head of the 
Indian population. 

The hand-loom is still a most useful adjunct to 
many industries, but its use lies not so much in the 
direction which is often claimed for it as in its ad;ipta- 
hility for making (dian^es in experimental work. 
For pattern weaving m the first sta<^^es the hand- 
loom will ])robal)lv always be used, and more' will 
be said about this subje'e't whe'u the' ])ra,et ieable' hand- 
looms are eliseussed anel illustrate'el. 

In the' me'aulime' it may be state'el that the* nu'lhods 
e)f pre'parmpf warps to be eles<*ribe'el are; use'd, not einly 
for patte'rn work, but also for pie'ea' work, as we-ll 
as tor ee'i'tain e*lasse's of war[)s wliie'h are* ultimately 
\^■o\'('n in various kinds of moeh'rn pow r looms. 

'The' simple methoel praediseei m e*e'rtam Easte-rn 
coftntrie's, anel illustrate'd in Fl^^ 50, could be' per- 
formed with more' ease' if the [K'^^s or roels were* arran^U'el 
so as to e'liable' the' operative to wiiiel em the yarn with 
a minimum ameamt of stooping'. In othe'r woreis, 
it is e)nly neee'ssary to elrive stie'ks or roels inte) a widl 
or eithe r upright stable' erect iem at points, s:iy, freim 
twe) to six feet from the' gremnel e>r floor, and then the 
operation which has already bee'ii eleseribeel with the 
use e)f vertical pegs can be e;oreluete'el similarly with 
horizontal pe*gs. As a mattcT eif fact, a method very 
similar tej this is still praetiseel in certain industries 
where fancy wairps have te) be prepared. Instead, 
however, of the primitive methoel eif driving ])e'gs into 
a wall, substantial weieielen eir irem peists are provided 
with belles into which stout weiexlen pegs are inserted. 
Such fixtures, technically ternuxl warping waieifs ” 
or “ bar-trees,” were, within the memeiry eif the writer, 
used in seimc of the Yorkshire weiollen mills, and arc 
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probably still used for similar purposes in many mills 
ill other maiAifaeturing eeiitres. In the particular 
county mentioned these stout wooden or iron upright 
posts were arranged so that the horizontal distance 
between the pegs in the posts was eipial to 10 ft. 
in some eases, and to 8 yd. d in. in other cases. 
These two distances or measurements were used in 
different towns and representc'd what was known as 
“ a string.” Of course, the distance apart is solely 
an arbitrary one. This measurement may simply 
have been one of eonvenience adopted in the hand- 
loom weaving days, and the word '‘siring” may have 
arisen from tlie method of testing the horizontal 
distance between the pegs in the upper and lower parts 
of the posts. We are not specially eoneerned about 
the etymology of the word " siring.” At all events, 
it was a common practice to make warps, the length 
of which was given in ” strings,” and not in yards. 

In additiop to the warping woof or ' bar-trees,” 
some kind of receptacle is essential to support the 
bobbins, cops, or the like, and so arranged that the 
yarn may be drawn with ease iVom each eo}) or bobbin, 
and that both hands of the warper may be free to 
maniiiulate the various operations whieb arise during 
the warping of a chain. 

Such an apjiaratus for modern factories is termed 
a “ bank ” or a " creel,” and for hand work the same 
names arc retained. Before describing the apparatus, 
and the method of raaking warps or chains by its 
aid, we introduce, in Fig. (j8, a photographical 
reprocluetion of a complete e(pu])nient. The ” warp- 
ing 'creel” is situated on the left in the foreground ; 
the “warping woof” — much smaller than those 
mentioned above — is on the right. The threads of 
yarn, black and grey, in the present instance come 
from coos in the creel, upwards and through suitable 
guide-eyes, termed “ curls,” on account of their shape, 
from which point the warper, who stands between the 
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two frames, facing tlie o})scrvcr, and at a point approxi- 
mately opposite tli(‘ white rectangle, *eonveys them 
Lo the pegs or pins of the warping woof so as to form 
a warp or chain. 

In Fig. ()8 tlie thri'ads appear in a fesloon between 
the franu's, and s('\a‘ral thrc'ads ha\'(‘ alrc'ady Ixc'ii 
transferred to th(‘ pegs. It will be schmi that those 
threads on the pc^gs constitute six jouriu'ys from side 
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to side of the warping woof; tluTcfore, if th(‘,hori- 
zontal distance between tlu' pegs were 10 ft. or one 
string, the actual length thus shown would represent, 
neglecting the obli(|ue direction oi each stretch, 
60 ft. or six strings. In practice, the pegs in the 
posts are much closer vertically than a;'e those 
illustrated in the figure. 

An end elevation of a warping woof is illustrated 
in Fig. 69, a sectional elevation of a warping creel 
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n,ppc<irs in Fi^^. 70, nn cud (‘Icvutiou ot the creel 

and three cnhu'^^cd and detached vi(;vvs ol the curls 
or guide-eyes are shown in iMg. 71. 



The pins or ])egs A in Fig. 69 arc a])out 1 .j in. 
ill diameter and project from the side beams B about 
12 in. These side beams are much thicker than that 
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illiLstrated in Fig. 09 ; those in Fi^. 08 are 0 in. deep 
and 3 in. broad. The must lit Tv('ll and Ix' of 

hard, well-season(‘d wood, say l)('('eh, beeaiis(' there 
is a considera))le amount of tt'usion on them when 
they hold a full warp. Espt'eiitlly is this tiu' ease' when 
the warp threads approaeh near th(‘ ends of the i)eiys. 

The warping creel (Figs. 70 and 71) eonsists of a 
long shallow cop-box A, and two long bars R and C, 
all of which are supported by the two end frames 1). 
Fixed to the outside of each frame 1) are two arms E, 
while an adjustable box F is held at the desired angh' 
by means of two chains (J and two hmg(‘s. Tlu' cops 
of war}) yarn 11, of which four are shown in Fig. 70, 
come direct from th(‘ muh' sjimdle or other sour(!(‘, and 
each is su})])orted vertically on a sk(‘W(‘r,” '' broach,” 
or “ s})it ” J, an enlarged vi(‘W of which a})j){'ars above 
Figs. 70 and 71. This broach J, and th(‘ ” curls ” 

K, in th(! se|)arate views to the right jn Fig. 71, are 
d’'awn to a scale eight limes the size of Ijial em})loyed 
for the r('maining |)arts of the ligures. 

The hole in tla‘ eentr(‘ of (‘ach eoj) eorres])onds in 
sizt‘ to the mule s|)indl(‘ u|)on which th(‘ eoj) was 
wound during the |)roe(‘ss of sjiiiming, and into this 
holt' tlu' skt'wer or broach is |)laeed until the bottom 
of th(' co|) reaelu's the thiektmed j>art or w'horl. The 
short end of the broach is tht'ii ))laet'd in a hole in 
the bottom of the eoj)-box A, as shown in Fig. 70. 
The yarn from the rtsjuired numbt'r of eo})s may be 
guided by the cross-wires h ttr. tlu' hrst two sets ol 
horizontal curls or guide-eyes K in the bars H and C, 
or the two bars may occu|)y })ositions nearer the back 
of the frame D and thus disjx'iise with the guide w'ires 

L. The threads are then entered into the u})per and 
lower sets of vertical curls K', and (inally under the 
tension wire M, which is secured to, and may be raised 
or lowered by, the short arms N. The tlireads arc 
entered into the curls as shown by the arrows in the 
upper detached view on the right of Fig. 71. The 
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two sets of vertical curls arc inserted into the two 
horizoi>tal bar^ O. These bars are (ixed to the two 
anus E, and 11 k' latter are secured to the side trames 



D, as shown in Fig. 71. The complete creel is sup- 
ported by wooden feet P. 

Further details of the warping creel and woof are 
shown in Figs. 72 to 75. Fig. 72 shows a complete 
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plau of the cop-box A, which in this case has provision 
for G4 cops. Tlic hinged box F has a seel ion ent aAvay, 
and in this gap we have introduced twelve threads, 
those from cops mnnbered 53 to G t in tlie eop-box, 
Tliesc twelve threads are sluAvn niuh'r the tension 
wire M, and also arranged on the four pegs A in the 
upper row of the warping woof or bar-trees as they 
would appear in jiraetice for the first stretch or length 
of the war[) on the jicgs. This view will be referred 
to later in the d(^seri[)tion of the warjnng ope ration. 

Fig. 71 is an eidarged \\vw of the right-hand side 
of the warping creel with the jiositions of cops 53 to 
Gl, and the order in which tlu‘ threads are ])assed 
through the various curls K and under the tension 
wires M. In this view only 8 threads, 57 to G t, are 
shown (‘oiuing from the cops. Fig. 75 illustrates the 
us(' of th(‘ hinged box F. In many ease s, wlu'ii the 
yarn has bean withdrawn Irom the* cop until the latter 
is approximately the* size indicated, tlu^ remaining 
bit :s dillieult to puli off with the* cop and broaeli 
veftieal. It is the usual practice to tak(‘ them both 
from the eo})-box A, as shown in Fig. 70, and arrange 
them as in t'lg. 75 by passing the (aid of the long 
])art of the broach through th(‘ left-hand stajile Q 
until the shorter end behind the whorl R can be 
entered through the right-hand sta[)l(‘ Q'. When the 
box is tilted as shown in Fig. 70, the whorl limits the 
downward movement of the liroaeh and cop, and en- 
ables the two to rotate with eont|)arativ(' ease until all 
the yarn is withdrawn from the eo]), when a fre^h eop 
is placed on the broach and the latter re-entered 
vertically into its hole in the eop-box. In Fig* G8 
there are a few ol‘ tlie broaches in tlu' hinged box, 
the one iiearc'st the observer having a ehe(‘se or roll 
on it. 

A front view of the warping woof is shown in, Fig. 7G. 
One end of the adjustable bar C is arranged to fit on 
any of the pegs A, while the other end is made with a 
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maxjniiini length. The niaxinuiin in ail eases 

is found hy niulliplyin^^ llie nuinlK'i’ of pe^s in tlu' two 
end bars l)y tlu' horizontal width between the j)egs. 
Tlu' lioh's in tlu‘ bar (' ari' 9 in. apart, ^o that this par- 
tienlar warpin^f frame or woof Is S X 9 7‘2 in., or 

two yards in width ; lienee the total leiiolh of war]) 
eonld not (‘\(‘e(‘(l ‘2S x 2 aii vd., but any h-n^dh np 
to and ineindmo' this can be made. 

Pij2. 77 shows a front (‘Ie\ at ion of oiu' row of bobliins 
in a ^varpin^^ eria^l or '■'bank” suitable for bobbins 
or the lik(‘, wliih' t'i^. 78 is an (aid \’i(wv of tlu' same, 
('lu'esi's, rolls, or spools ari' made without the llan^c'S 
S, as the partienlar nudhod of i>;nidmt‘ tlu' \arn during 
th(' windin^r proec'ss antomatieally forms tlu' ends of 
th(' eh('('S(', In Pi^’s. 77 and 78 t here* are s(‘ven em])ty 
bobbins T, oiu' full bobbin P, oik' pm V upon whitdi 
th(‘ bobbin rotat(“s, and tin* npjX'r ends of oiu' of the 
oblirpu' slots W for th(' eiitmiiei' and withdrawal of 
th(' j)in \ . ddu'i'e IS, ther(‘fore, pros ision for 10 bob- 
bins ni a N’eiiieal row, and any desired nnmbc'r or 
jirai^ieable mimber of rows can b(‘ combined by 
(ixino- th(‘ desnasi nnmbca' ol‘ \ ert ieal bars \, as shown, 
and in tlu' seelioiial ('hwation m Pii^. 77, Each saadi- 
eal bar X is li\<‘d into a ri'eess in llu' bottom bar \\ 
and the npp(a' ends passed throni>-h eorn'Spondin^^ 
openinos in tiu' npjxa' bar \''. A hole is drilled thronj,rli 
the ])art whicdi jirojecds above tin* bar Y' and a })in 
passc'd thron^di each boh* to kia-j) th(‘ bars (ixed. The 
wlioh' is then sn])])oid(al on tw'o r/ad Z. 

For sinijile handierafl work the warping woof and 
ca’eel illustrated in Ei<ys. (58 to 70 would, in ^naieral, 
be too costly and too lar^m, siiua' the tway with the 
necessary s[)ac(' Ixdwaaai tluan, oecapiy imudi space, 
say, a})f)roxiniately, 8 sijnaia' yards. vShort wairps 
for narrow textures could be made on tlu' same prin- 
ciple, but with much simpler a])])aratus. Tlu^’p^ethod 
of driving wall, or instading them into holes 

in ujiright bars tixed to tlic wall, would answer quite 
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well for a warping woof. A portable (lat board, with 
holes for the broa(‘hes atul two horizt^iital bars pro- 
vided with notches or wid(‘ saw-cuts for the threads, 
would serve for the (‘n'el. 

The method of malAut^^ th(‘ warp would be the s;ime 
whether tin* simph* appliances suggested, or the more 
elaborate ones whi(‘h hav(' just been illustrated, were 
em})loyed. Thus, the eo})s would be arraiif^ed in the 
co[)-box A of the (a'i'el, Fi^s. 70 and 72, or on the 
portable board, in the order rtspiired, if there should 
happen to be two or more different coloured threads 
reepured for the pattern on th(‘ eloth. In Fig. 70 
the order appears to be as follows : One thread of 
light yarn, one thread of dark yarn, one thread of 
light yarn, and one thread of dark yarn ; but since 
the threads from the two left-hand cops go to the 
guide-eyes or curls K in the bottom rail R, Fig. 70, 
and the threads from I he two right-hand e.ops go to the 
guid(‘-eyes in tlu‘ top rail C, and siiu'e the threads from 
these two sets of guide-eyes must be taken alternately 
to form what is known as a “ leas(‘,” it follows vhat 
the actual order of coloured threads in the warp and 
in the eloth will be : two threads of light yarn and 
two threads of dark yarn. 

The grouping of tlu' cops in the cop-box in Figs. 72 
and 7 t will show that all odd-nunib(Ted threads are 
controlled by the bottom rail R, Fig. 70, and all 
even-numbered threads are controlled by the top 
rail C. Although <the warper, as the operative is 
named, stands, as already mentioned with reference 
to iMg. 68, with the creel on her right hand and the 
woof on her left hand - that is, to the right of the cop 
numbered 6t in Figs. 72 and 7 1 —it so happens that 
this cop, in general, is the last in the pattern or colour 
arrangement ; therefore, when the cops arc being 
entered into the cop-box A, it is necessary to start on 
the left when reading the correct order of the coloured 
threads in the warp, or to read the order of warping 
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bacjvwards if it is prcfiTrcd to start on the ri^ht. 
Such bcin'^,^ the ease, it is (‘vidc'ut that, the warping 
arrangement of tlu' four eops in l^'ig. 70 is two liglit aiul 
two dark, as stated. 

Any (convenient or praeti(‘ai.l<' number o(‘ thrc'ads, 
large or small, (‘an be used if all the threads are of the 
same eolopr ; but if tlu' warp is to be eomposc'd of 
different eolours arranged m sonu* eomparati\'ely 
short eyele, a lixed number of eops, according to the 
type of pattern, would be neca'ssary. After all the 
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threads have been enteix'd through th(“ guide-eyes in 
the maimer described in Fig. 71, they are brought 
under the two tension wires M, all the threads *of the 
two sets group(‘(i togetlua*, and a knot ti(‘(l at th«ir 
ends. When all the threads are drawn to the same 
tension, they will appear as indicat(‘d in Fig. 79. 
In this case there are four threads m each layer, 
consequently the warp is being made with c^ght cops 
in the cop-box. The guide-eyes, tension wire:^, and 
supporting rails are shown (j[uite distinctly. 

7 
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The two layers of threads are so made to faeilitatc 
tlic operalioi. of '' pieking the lease,” and Fig. 79 
shows the lirst step in this operation. The first linger 
of the left hand, or the thuinh, whiehever happens to 
be pri'ierred, is inserted betwec'ii the two layers and in 
front of the knot to draw all the threads eoinparatively 
tight. Then the right hand is moved towards the 
thread nearest the operator in the upper layer, so that 
the lirst linge r pjisses over the thread and the thumb 
underm ath it. The right hand with the enelosed 
thread is now move'd downwards into a corresponding 
line with the lower set of thre^ads. The hand and thread 
are now moved towards the nearest thread in the lower 
set, but in this ease the lirst linger passes underneath 
the thread, while the thumb passc's over it. The same, 
or rather similar, two movements are made for each 
pair of threads, one in the top layer and one in the 
bottom laycT, so that all the threads in the upper 
layer jiass under the linger and over the thumb, and, 
alternating with these, all the threads in the lower 
layt'i' pass over the linger and under the thivnb. 
Each complete movement adds one more thre'ad to 
those already arranged on the linger and thumb, 
and this order may be preserved epiitc .Si'eurely, when 
necessary for any ])urj)os(', by joining the tips of the 
linger and thumb and thus closing the entrance or exit. 
The ajipearanee ol‘ all tlu' threads collected in this 
manner would b(' somewhat as shown in Fig. 80, where 
the last thread of the eight, that on the left in the 
bottom layer, has Just been added to the remaining 
seven in the manner explained. 

,Fig. 80 shows that the lirst linger of the left hand 
and the thumb of the right hand arc at opposite 
extremities of the same slot or opening, while the 
lirst linger of the right hand is in a different 
opening. The positions of the thumb and two fingers 
eorres'pond with the lirst three pegs on the left hand 
in the upjier row' in Figs. 08 and 70, and the threads 
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arc transferred from the fingers and thumb in this 
order to the above-mentioned three pegs. Then the 
warper grasps all the threads in lua* liand, walks to- 
wards the other end of the warping woof, anti ])asses 
the threads in a group ovt'r Iht' nppt'r ])('g, as shown 
in Fig. 73. This view, as well as l^'ig. (JS, shows the 
connection between the warping creel and tht' warping 
woof. 

The warper now walks backwards and forwards 
between the two vertical rows of j)ins in the warping 
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woof, and simnltaneonsly draws the yarn from the 
cops. Each tune the right and Ic'lt sith* ol the stretch 
is reached, the group of threads is passed over a peg 
until asullicient number of journeys has been made lo/ 
the retj^uired length of the warp. Eight threads are 
shown in Figs. 68, 70, and 80, but 1‘2 threads are 
shown in Figs. 72 and 73. 

If the length of warp retpured were one “.string” 
—that is, the distance from one side of the wai>ping 
woof to the other two pins would be reciuired on 
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the right-liaiid side, instead of one, as illustrated in 
Fig. 81. In Chis partieular ease the warping is sup- 
posed to have been done with one boljbin or cop only, 
and the arrows show the direction followed by the 
singh' tliread over aiivl iiiKhu* the live p('gs, while the 
plan view in Fig. H2 represents four eoni[)l(d(? haigths 
on the })egs, and the lifth haigth started on the left- 
hand pegs. It will thus hv sec'U that tlua’e is a “ lease'’ 
at both ends of the warp, one fornual by the pegs B 
and C, and the other by the [)egs 1) aiul E, but that 
an extra peg A is uscsl tor the starting point of the 
warp. Jh)th tln^se l('as(‘s may be exactly the same, 
so far as the laFitivi' arrangi'inent of ('aeh pair of 
threads is eoneerned ; but it often hapjiens and in 
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most cases in praetua' that the lease formed bv the 
pegs 1) and E diliers trom the lease formed by the 
pegs J} and C. The lease ibrnied on the j)egs B and 
C is always the saiiu' kind, and is ealUal the weaver’s 
lease,” the ” drawmg-in lease,” the ''top lease,” or 
the '‘ thread-by-thread lease,” and the length of 
warp’djctween the pegs B and A is introduced solely 
tp enable subsequent operations to be performed with- 
out sensibly disturbing the position of the lease. On 
the other hand, the lease formed by the pegs D and 
E is called the pin lease,” the '‘ foot lease,” or the 
“ beamev’s lease.” This end of the warp goes first 
to the weaver’s beam, and will be explained more fully 
later. 




101 


PllEPARATIOX OF WARPS 

ir wc consider tlie siinplcsl ease, tlial^ dliistrated in 
Fi*Ts. 81 and 82, it will be (evident I hat the sinf^le thri'ad 
must \)v carried Idrward, as indicated by (he sin^de- 
hsather arrows, and then backward, as indu'aled by 
thedoubh'-leal lu'r arrows, iinlil I h(‘ minilx'r oi' journeys 
cipials the numlxa* of threads lasjiiircal to make the 
particular cloth uiuhr eousidc'ralion. When this 
number has b(‘cn risiched, the thread is broken off 
the cop or bobbin, and tasl to tlu' otliers at A it the 
number is e^ en, or to I host' at tlu' end F it tlu,' number 
is (xld. Rut whih' the comphted warp or claiin still 
remains on tiu' pt\i^s of the wai’jimi^’ woof, it is necessary 
to preservi' the two hsises so that tlu'y may be 
used for the purpose's 
meiitioiU'd at tlu* 
pro[)(‘r time and plaei'. 

A ])ieee of string, 
but more' oftt'ii a 
g! )up of threads from 
those.' which are for 
the moment in I he 
guidc-e'yes of the' cre'e), 
is taken anel intro- 
duced into the* same 
openings as the' [)egs R and (', and as shown in Fig. 8.‘3. 
The tw^o ends F and (i of the h'ase'-band are then tied 
together, and there'fore the' lease is se'Ciire. Afti'r 
tying the* enels F and (k it is usu d to pass the knot thus 
formed through the eepe'uing at II, the'ii to draw it and 
the threads J tight; then to wraj) the doublej lease 
band neatly anel epiickly rounel tlu' body of 1 he threads 
J, anel finally to mse'rt the' knotte'el e'liel amongst them 
to preserve' all intae't and to minimise' all danger of 
cntangle'inent. A similar lease band is inserteel at 
the pin lease' on pc'gs 1 ) aiul Is, Figs. 81 anel 82. The 
warp is now reaely U) lie removeel from the pc[js, and 
to be taken to the bcamer. 

As already stated, if a long length is reijuired, the 
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threads in the^group arc taken forward and baekward 
until the desired length has been reaehed. Suppose, 
for example, the distanee between the two sets of 
vertieal pegs in Fig. is three yards, and that half 
a yard separated eaeh pair of holes in the low adjust- 
able bar, tlu'u it is evident that sinee the group of 
threads passes from side to sid(' seven times and then 
through four divisions in the adjustalde bar, there 
would be : 7x3 yd. + 1 X J yd. “ 23 yd. of warp. 

If the number of threads in the ereel or hank, that 
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is, the number whiehHhe warper eonveys from side 
to side, is th(‘ same as the number of threads in the 
warp for the loom, it follows that the warp would be 
finished wlien the pegs D and K were reached the 
first time. If, however, as is generally the case, a 
smaller number of cops or bobbins is utilised in the 
bank or ereel, we should have : 

Total number of threads in warp 
Number of cops in bank 

= The number of separate journeys between A and E. 
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For exaniplc, let us suppose that a warp is recjuired 
with 80 threads for the full width of a'liiirrow eloth, 
and that two eolours of warp yarn are lo be used and 
arranged in the following oriha* : 

2 threads dark yarn. 

1 Ihriad light ,, 

1 ,, dark ,, 

1 ,, lifiiit 

1 ,, dark ,, 

2 threads light ,, 


Then : 


8 threads in each unit, usually called 
a '' rejieat/' 


1(‘ rc.“[)eats ol’ 


80 thr('ads in warp 
8 threads in repi at 
The abovc^ arrangianent of coloured 
be displayed as follows : 


pattern, 
threads could 


l)a?k 2 1 1 t 

Light 1 1 2 - t 


8 threads X 10 r(‘})eats — 80. 

If eight cops only were placed in th(‘ cop-box A, 
Fig. 72, they would be arranged in the four rows in 
the following way : 

Row 4 1) L 

Row 3 1) D 

Row 2 L Ti 

Row 1 D L 

where : 

D ^ dark threads, and 
L -= light 

The thread-by-thread lease of the eight t^ireads 
would be taken, as indicated in Figs. 70 and 80, the 
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thread.'^ placed on the three pegs A, J}, and C of the 
warping wooff and the group arranged on the pegs 
until J) and E were readied. Then, if the pin lease 
or beainer\s lease were wanted in groups of four, 
instead ol singly, as snown in the fort'going (igures, 
threads 1 to 1 would pass under pi^g D and over peg E, 
while threads 5 to 8 would jiass over pi'g D and under 
peg E, and tlu' lirst group of eight thrcsids would 
therefore assiinu' the [losition indieated at K, Fig. 85. 
The eight threads would then he re\ersed on the peg 
E and again ])Iaeed in groups ol‘ four on the pegs E 
and 1) as shown at L. This second gisinp of eight 
threads would then be plaec'd alongside the lirst group 



until ultiinalely the jiegs C, j^, and A, Fig. 81, were 
reached. A thr(‘ad-by-thread lease would then be 
picked as in Figs. 71) and 80, the threads thus arranged 
placed on the pegs C and R, Fig. 8 1, and then all the 
eight carried over the peg A. By this time 10 threads 
out of file necessary 80 threads would be on the warping 
W(V)f, and these opiTations, once down the woof and 
once up the woof, would be performed live times, or 
10 single journeys in all. 

A double journey as described is often called a 
“bout” Or a “round,” while a single journey in 
cither 'direction is, in eonsequenee, called a “ half- 
round ” or a “ half- bout.” On the completion of 
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the. 10 Iialf-ljouts or live bouts, the eiirlit threads 
would be cut. l^our oi tbc'Di would be passed over 
tlie peg A, and tlu' remainiuiy lour uiuhi* the pc'g A, 
behind whieli all are tunl lordlier to liinsh tlu' \varp. 
Lease bands are insi'ited as deserib('d, and the top 
lcas{‘ oi ^\ (‘av er s hsise end withdrawn Iroin the pt'^s 
A, Ji, and t . llu^ wart>er tluai puts her hand through 
the last I()op whieh was lorined b(’lwc‘en tlu* ])egs 
A and R, gras|)s all the threads about one toot 
lurther on, pulls them through the looj), and thus 
lorins another loop through which tlu* hand is again 
passed to draw' a third looj) through the st'eoiul one. 
This process is r(*peated until the long length ot 20 



yards (in this ease) is nuuh* or linked into a inueh 
tliieker and shorter torin, termed a chain ; lu'nec the 
word “ chain ” is often used to indicate a w'arp. 

The method of turning the eight threads from K to 
L, as shown in Fig. 85, causes tlie same colour arrange- 
ment to obtain, and this order is j)reser\('d for each 
group of eight ; hence, when the threads lie* side Ly 
side in the loom, aiul intc'rwoveii with w’eft (d’ another * 
light shade by sim])le plain wx*aving, the colour effect 
on the surface of the fabrics wa^uld be as seen at M, 
where 1(3 threads and 12 picks are shovvn. Each 
group of eight threads would add another unit or 
repeat in succession to the two repeats shown at M, 
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so that finally tlic complete warj) of 80 thrcach: or 
10 repeats would l)e interwoven with the light weft. 

Now, if the same eight threads were warped, as 
shown in Fig. 8(5 that is, after the (irst grouj) of 

eight had becai treated as in Fig. 80 , and as shown at 

N, Fig. 86 the next group were })la(*ed on the pegs 
in the reverse order, it will be seen that the colour 
arrangement would consist of two groups of eight, 
so that 16 threads would constitute the repeat as 
demonstrated below : 

Dark ‘2 11 1 1 ‘2 = 8 

Light 1 1 2 h ‘2 1 1 =8 

1 st Group. 2 nd Group. 16 threads. 


Consequently, for a warp of the sanu! numlx'r of 
threads we should have : 


80 threads 
16 thrc'ads [)er rejieat 


5 repi.'als in the widtji. 


It would, therefore, reipiire two half-bouts to make 
one repeat if the same eight cops only’^were useil in 
the creel or bank. Each rejieat of 16 threads would, 
when interlaced with light-coloured weft and with 
the plain weave, appear as represented by the colour 
effect at P. 

The two methods of joining the first group to the 
second group, as shown in Figs. 85 and 86 , arc used 
to procViec unsymmctrical and symmetrical patterns 
res’peetively, although the latter are often made in 
tlie same way as the former. For example, if it were 
found convenient to warp with 16 cops instead of 
eight, it is evident that the method of warping would 
in both cas('s be like that explained in eonncction 
with Vig. 85. Two repeats of the eight-thread 
pattern would be warped together, and one repeat of 
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the 16-tlircad pattern. In both cases will be seen 
that we should have : 

80 thrc'ads 5 hnlf-bouts or 

10 cops in bank or ere( 1 jouriie\'s. 

Longer lengths of warps can b(‘ made on what is 
called a “ war])ing mill,” and, although tlu' lengths 
made on the largest warping mills are mueh shorter 
than those' of the w'arps made by dressing machines 
and similar maehim'ry, a considerable' number of 
warps for power weaving are maelc e)n sueh_^warping 
mills. The cirenmferenee of these' moeh rn warping 
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mills varies fre)m 8 to 15 yards, but similar pai'ts to 
such mills are inelueled in the# small warping mill 
illustrateel in Fig. 87. It is a iae'simde' ol one type ot 
the larger mills, but is plaee'd on a table' instea(k<)f on 
the floe)r. (Sec Jute (lud Linen W e((zun<^, Wooelhousc 
and Mdne,' 1st editiem, p]). to Ot ; 2nd edition, 
pp. 43 to 50. Also An Iniroduelion to Jute ll'eavin^, 
We)exlhouse anel Ireland.) 

The bejbbins in this e'ase are asse'inbled iij a bank, 
slightly* ceinv ex so that c'aeh bobbin is a^iproxin^atcly 
tangential tei the pull or direction lollowcd by the 
thread to the mill, and similar in construction to 
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Eat shown in^Fi^s. 77 and 78. The threads froni tlic 
vertical rows of bobbins are drawn in rc'^ndar sncccs- 
;ion tliroiigh tlie eyes of the “ heek,” whieh eonsists 

two iron IVanu's, ejjeh pro\ ided with a number of 
/ertieal bars. In llu‘ ecmtre of each vertieal i)ar is a 
lole for a thrc'ad. Tlu* two frames, whieli resemble 
dosely two leaves or lu'alds for weavini^, ean be raised 
alternate ly to form the Ihread-by-thread lease whieh 
was done by hand for the warpinjjf woof. When the 
lease has Ixa'n formtsl, the ^n’ouj) of threads is plaeed 
ju a sinnlar set of three pe^s to those already deseribed 
and as illustrated in Fi^,^ 87. As soon as tliis is done, 
the mill is rotateal by means of a handle jind a rope. 
The latter eonneets the disc of tlu' handle apparatus 
with the vertieal posts or 'tspokes ” of the mill. 

Tlu' two leaves of the lu-ek an* su[)[)orted by what 
is known as a heek-box,” and a roja* or (*ord passcss 
from th(' toj) of the heek-box to tlu* eeiitral upright 
shaft of th(‘ warpin<r milk Conse<piently, as the mill 
rotates eloekwis(‘, when viewed from abo\’e in Fi^^n 87, 
th(' rope is unwound IVom tin* upright shaft and the 
wei^dited heek-box d(‘seends in some proportion as the 
mill rotates, and cause's the f^roup of thre ads te) assume 
a spiral form on the eire'umfere'nee e)t the warping 
mill. 

When the heek-box eomes e)pposite the be)ttom 
lease pegs, the pin lease e)r be'ame'r’s le'ase is picked, 
anel the thre'aels phu'eel e)n the twe) pegs. The mill 
is now rotated in the opposite diree*tion by turning 
the handle the other way, and since the re)pe is now 
wounei graelually on the u[)nght shaft, the heck-box 
nft)ves upwards in the same proportion until the 
th read- by-t bread lease pegs are re;iehed. The lease 
is again made by the lu*ek, th(' threads ])laeed on the 
three pegs, and pre{)a.rations mad(' for warping the 
third half-bout. The cycle of opcaaitions eondueted 
for tfie lirst two half-bouts is repeated for every 
pair and for the neces.sary number of times. A 
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coinj)lctc dcs(!j’ipti(m of a somewhat similar type of 
warping mill will l)e fomid mtlie work,.^// Introduclion 
to Jute R Several caleulalions on llie suhjead 

appear in the same hook. 

In I’ig. S8 th(‘ warp is eom|^et(‘d with lour rounds 
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only on the ihill, about 12 yards. The loose lease* 
band is seen elearly at the pegs wSiere the beamer’s 
lease is made, \vhereas the thread-by-thread lease 
band is intact, having been wra])ped rouhd all the 
threads, and fixed as already indicated. TIk? chain 
is linked off, as in the warping woof, by starting at 
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the top after making the slight adjustments whieh 
are fully ex})iained in the ahove-mentioned works. 
In both illustratio?is in Figs. 87 and 88 a completed 
warp or chain ap})(‘ars on the table. A view of a 
modern wjirping mill ILit appears in Fig. 81). Several 
warper's, with three large warping mills behind them, 
appear in the baekground, while a few banks belonging 
to other mills are shown on the right-hand side. 

It is occasionally necessary, and perhaps often 
desirable, that all the threads of a warp shall be warped 
in the same direction ; in other words, that there 
shall be no reversal of th(‘ direction of the group's in 
the manner which has been exjilamed in regard to 
all the foregoing methods of warping. This ‘‘ one way 
only ” direction of warping presents the libres of all 
the groups in the same relative position. In general, 
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the operation necessitaU's that each group of threads 
shall be startl'd at the pi'gs A, R, and C, and hnished 
at the ]K'gs 1) and E, Fig. 8 t. It is ])ossihle, however, 
to make comparatively short warps with all the 
threads in tlu' same ri'lative condition by the method 
illustrati'd in Fig. 1)0. The warj) would bi' started, 
as usual, at the end peg on the left, and the first 
lease, thread by thread, made on the two upper pegs 
when warping the first grouj). All the threads of 
the gr«up would be passed over the pi'gs as usual, 
tin; warper walking from side to side of the warping 
, woof until he or she came to a point whieh represented 
half the actual lengtli of the warp. All the threads 
would be passed over the peg at this })oint- the 
right-hand peg in Fig. 00 — but no lease would be 
taken. ^ The same journeys, but in the reverse "direc- 
tion, would now })c made until the lease pegs were 


PREPA*RATION OF WARPS 111 

rea(“licd. A Hjrcad-by-tliread k^ase, or })crlia})s a 
pill lease (beanier's lease) would llu'u k.‘ iuad(', aiui 
the threads arranged on tlie two lower Finally, 

all the threads would be [)asscd Ixliind the t'\trc‘ine 
left-hand pe^^^ and tlx^ two oj)l'rations rejx'atcd i'or 
the necessary number oftmu's. 

The arrows in DO show how such a warj) could 
be made from a single cop or bobbin. The lirst 
journey to right is indieatisl by a singh'-lVatlKT 
arrow. The next journey to h'fl and ti rmmatmg at 
the lower jiair ol‘ lease pigs is mdieatid by a doiibk'- 
feath(‘r arrow, Thc‘ third to the right Irom tlu' upper 
set of pegs is i(h‘ntilic‘d by an arrow with three feathers, 
while tlu' last jouriu'v to tin' left is represi-nltsl by an 
arrow with four leatlua-s. 

When eompletist, the warp* thri'ads would be cut 
at the extrenu* pi'g on the left, and then split into 
one long length, of w'hieh the part on the nght-haud 
peg w’ould r(‘])r(‘S(‘nt the middle of the warp. 

ll a grouj) of threads were* used mslead of a smgh* 
thread, tlu* journe\s would be pi'rformed in a similar 
inaiiner. 'Fhus, immediately lx foie making the 
journey from top to bottom, or fioni left to right in 
Fig. DO, the w'ea\ er\ lease* would be made on th(^ 
two U})p(‘r pi'gs. In the* rexerse* journey with the 
group tlu' beanier’s k'ase* would lx* made* on tlx* two 
lower pegs. All the threads m tlx* grou)) would then 
be passed behind the left-hand peg, and the two 
journeys repeated for the ixee'ssM’v number of tinx‘s 
~ that is, until the total nunilx'r of threads in the 
warp appeared on each [lair of lease jx gs. « 

A chain, long or short, and w'arpeel by any of the 
nietluxls deserilxxl, is most suitable* for subse'ejuent 
weirk when there is a lease at beith enels, as explained 
in the foregoing description. It is not absolutely 
essential that there should be a lease*, but^il‘ it is 
omitted,* it is necessary that some other arrange'iiient 
should be adeiptcd to preserve, as far as possible, the 
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relative positions of the threads, so 1,hat the further 
preparation At the warp for the loom ean Ix' eondueted 
without hindranee. As a niattcT of faet, it is not an 
uneonuuon praeliee in factory work to omit the 
makin^y of a l(‘as(‘, nnd to substitute a mc'thod of 
gripping tlu' straight sheet of threads in the warping 
or dressing machine by two rods which are provided 
with a kind of mortice and tenon, and lietween Avhich 
all the threads are' held secure by bineling the ends of 
the rods. Tiiis pair eif roels eiften receives the name 
of ‘‘ clasp-reiels ’’ (see (Oid L'uicn Wcavin^^, Weieiel- 
hemse anel Milne, 2nel eelitiein, ])p. 105 anel 108). 
At its best this method is a poor substitute lor a 
preiper lease ; it has the' advantage', heiwever, e)f being 
epuekly made', anel of simplifying the e)peratie)n when 
a large number eif threaels is involved ; when carefully 
performeel, and the threaels selee'tc'el with e'epial care, 
the resultant e*re)ssings in the loom are neit excessive. 
Nevertheless, it may be taken lor granted that the 
substitutiem of any either method eif arranging the 
thrc'aels in eemseeiitive eir approximately consee*itivc 
order feir that eif the thread-by-threael lease is deme, 
ne)t with the object e>f improving the relative order 
of the threads, but for either reasons. 
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BEAMING Oil WINI)lNG-ON THE WART 

There arc sc\'cral ways of alhicliin^ tlu' (mkI of tlie 
warp containing the hcanicr’s lease to tlu' weaver’s 
beam. One method extensively adojiti'd m con- 
nection with power-loom wcsiving, and which might in 
some eases be employial in comu'ction with hand- 
loom weaving, consists ot tiu' arrangement dis})laycd 
in Fig. hi. This illustration, tor simplicity only, 
represents a miniature beam, so tar as the length or 
width of the beam is conccanusl, and a very snort 
kogth of war[). Hy exhibiting a sliort length, on(‘ 
is ihlc to show both ends of the chain or warp as well 
as khc scheme ailojitcd to run the last kw yards of 
warp of any length on to tlu' beam. 

The pin lease or beamer’s lease 1), K, shows that the 
threads arc leased in fours, whereas tlu^ weaver’s 
lease 11, is the usual Ihread-by-t bread lease. The 
stretch of w'arj) between 15 and A is for the purjioses 
already mentioned. The thick rod A, and the two 
pairs of lease rods 15, C, and 1),^F, control the threads 
of the warj) in practically tlu* same way as the live 
similarly lettered pegs on the warping woof in Fig. 81, 
or the pegs of the warping mill in Fig. 87. 

The particular way of attaching tlie threads to the 
tube F of theVeaver’s beam in factory work seldom* 
rccpiires the use of the beamer’s h'ase ; it is recpiircd, 
however, when the warp has bi'cii made on a warping 
mill or by any other method where the \yiirp is not 
intended to be dressed or slashed. The bcjftncr’s 
lease is introduced in Fig. 91 to show that if such a 

8 
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Fia. 91. 


mctliod wciv adopted for lauul- 
loom woavin^f, the end of the 
warp with the beaiiier's lease, 
instead of made with two 

would probably be more 
suitable if a third pe^ wc're used 
to make a similar but shorter 
strdeh than that represented at 
the* other enel eif the warp and 
between the jie'^es A and lb In 
^e'lie'ral, howe'ver, llu' boely of the 
we ave r's beam is maele of wooel. 
Feir long warps it is usual te) emi- 
ploy what are* kneiwn as le)e)m 
be am llanges ” G m oreler that 
the threaels may be* built up in 
eylindrieal form. The enels II, 
For light work, are supj)orted by 
brae*ke*ts on the loom, anel on 
which the be'am moves very 
slowly round as the* e*loth is Iving 
wove*n. 

Along the* tube F eif the beam 
are several openil^gs J, the shape 
eif e)ne e)f which is shown eletaeheei 
te) the left e)f the eliagrarn, and ein 
a larger se*ale. It consists, as 
she)wn, e)f a eireular hole and a 
narrow slot. 

Let us imagine that the warp is 
a she)rt one ; that the rope K has 
benn attaeheel by means e)f the 
thiniK*r eeirels L te, the stout rod 
A as sheiwm, and the thick rope 
K secured to some fixed part ; 
also that a similar stout re)d had 
originally been inserted in the 
same opening as the lense rod E, 
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and tJiat ihg ends of this stout rod wc^re supported by 
eords whieli })assed ov'er the' weaver’s iVaiu or ov(‘r the 
base otthe tlan^c's G. I f tlu^ warp in this posit ion were 
comparatively slack, it is evid(Mit that eaeli ^roiip ot 
ei^ht threads could bv cut behind the' stout rod nvar 
tlu^ lieani, a knot tusl on the cioht thri'ads, and the 
knot then pushed through tlu* eireiilar hole ol tlu' 
opcMiin^^ J. Finally, tlu‘ thrc'ads would slide into the 
slot ot‘th(' o])enin<y .1 with llu' laro(' knot under tlu‘ slot. 
Ea(‘h group of eight threads, or otlu'r suitable' number, 
would thus !)(' lu'ld sc eure'ly m [losition, but each group 
should be tied to secure umlormity m the' Ic'iigth or 
tension of the threads from side to side' ot the warp. 

The rods I), E, \vhieh during this work are.' kept 
in [)osition by (ibroiis le'as<' bands eir ('Ise by le'ather 
strips, woiilel now be removed it a thin twine is 
used inste'ael of roels it is se ine time's allowe el to re'inain 
-and the weaver's beam rotateel by some ir.e'ans 
until the stre'teh eit wairp nearly up to the' le'ase rod 
t' is wound ein the' tube' F eit the' beam. the w'arp 
is kept taut eluring this e)[)e'ration e'itlu'r by holding 
the rod A eir the rope^ K. This elone', the' eords L 
are loose'iied, the real A remo\e'd, but the roels B, 
remain with the wairp which is now' ready lor the next 
operation drawing in, tying ein, or twisting in. 

The e)])eration just dese-ribe'e! is unaeeompanied by 
any relerenee to the method eil su[)j)orting the beam, 
because we wisheel to illustrate the' eonneetion ot the 
two ends ot the w'arp in the snhple st manner pe)ssiblc. 

We might now consider eiillerent m(jthe)ds ot 
attaching the end e)t the wairp to the loom U am teir 
hand-loom weirk, and also tor certain types ot powfr- 
loom work ; mi this connec'tion w’e shall illustrate the^ 
beaming ot a long warp in, say, a garret or similar 
room. 

Let the obliciue beams A, Fig. 92, reim'sent the 
lower parts ottwo light ratters, and B, C, and LVthiee 
stout beams, each ot which bridges the gap between, 
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and is lirinly.attaclied to two adj:u*(Mit rafti'i’s on tluMr 
rcspc'ctivc slopes. One (‘nd of a h illeii K is IKed to a 
rafter or olh(‘r snital)le stalioieirv post, and the other 
end is fixed to a trestle E ; the !att('r in turn is s(H*iir(‘d 
to th(' lloor. A si'cond trc'sliV' is pro\ idc'd and simi- 
larly fixed to tin* lloor at the rcspnretl distance from 
the oiK.^ illustrated. A rc'ct'ss is i'ornu'd in tin' to[) 
of each trc'sth^ E to hold tlu‘ ynuGmon or end II of the 
loom h('am, one of tlu^ llani^u's (i of which is shown m 
the ligiire. An nprii^hl block ,J is fixeh to ('ac‘h trc'sth' 
E, and the upper (mds arranyid to hold securely the 
evener or raddle K, which is pro\i<l('d with a number 
of pins L and a removable cap M. The chain or war}), 
linked as described, is n'presented by the bundle or 
bunch N, and the nuinlxa’ or »rrouj) of thri'ads (), which 
constitute tlu' war}), is lirst jiasscsl over the beam R, 
then across tlu' ujijx'r jiart of ttu* i^arred and ovc'r the 
beam (\ then downwards and under th(‘ beam I), 
uul finally taken across tlu' ‘"stretch’’ 1), M, and 
aM ached to the Nveavea-’s b<‘am P in some satisfactory 
inawner. 

It only remains now to make soiiu' .arraiij^ianent 
for turuinx- tlu* weaw'r’s beam P clockwisi', while 
holding tlu' war}) about the })oint () al)ovc the 
batten E, in or(U‘r to bi*ani or wind on the sheet 
of threads evenly and ti(,ditly on the boss of the 
beam P. A i^roo\a' (sei' the lower detachcal ligurc* 
near the tresth') may be cid in the beam, or a 
shoit })icee of metal tube inscrtcsl, so that a sim})le 
winch R (sec higher detached li^rurc') may be con- 
nectcal to the bt'am by a })iu S and uscal as a’^ivind of 
doubk' crank or handle. A sme|e crank R, with 
handle as illu^lratcsl in Ei^'. IK}, nu^ht lx* employed.. 
Another V(‘ry sinpile method is to doubh' a ro})e or 
cord, fix or tie the looser cud lirmly to the loom beam, 
and then wrap the remainder clockwise round the 
beam ^ a rod can now be inserted into tlie loojJbd or 
doubled end so that the rod may bear against the 
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Figs. 93 and 9 1 arc different views af the simple 
beaming frame. Tims, the former is a front elevation 
of the trestles F, the weaver’s beam R, and the evencr 
or raddle K. The sheet of thrc'ads has been cut off 
as indicated, so that tlA*^ stretch between the beams 
]] and C, Fig. 92, would not interfere with the illus- 
tration of the warj) beam and evener. In Fig. 94, 
however, which is a plan view, the gradual opening out 
of the group of threads O, due to the distribution of 
the threads amongst tlu' pins L of the evener K, is 
apparent. It will Ix' seen that there are four threads 
between each pair of occupied pins L in both figures. 
In Fig. 93 there are 22 openings jilled, and hence the 
warp contains 22 X 4 -- tS,S threads ; in Fig. 94 
there are 25 so-called pinfuls,” and hence 100 threads 
in the warp. 

Returning to Fig. 92, the two detached views on the 
left ftlustrate one method of pri'paring the beanier’s 
lease end of the warp ready for being attached to the 
weaver’s beam. A piece of twine T is fixed to the 
left-hand end of an iron rod U, about ^ in. in diameter. 
The free end of the rod U is passed through the end 
opening of the lieanK'r’s lease— that originally occupied 
by the lease pin K, Fig. 81- while tlic twine T is 
passed through the other opening which was occupied 
by the pin D in the same figure. The end of the 
twine T is now fixed to the right-hand end of the iron 
rod U, as shown. In the upper detached view in 
Fig. 92 there arc evidently five groups of 16 threads 
(5 bouts, with 8 threads in the bank, or 10 half-bouts 
of 8 threads and leased in fours) ; while in the lower 
detached view there are sevaai groups of 16 threads, 
or 1 12 threads in all, and leased singly to form the 
thread-by-thread lease. 

The rod U and the twine T are invariably inserted, 
and the rod held in position, as explained in reference 
to the 'short warp in Fig. 91. And while the warp is 
held thus in loose suspension, the various groups of 
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tlireads, or “ idiifuls ” (Conr in the ii])|)cr (klacluM 
view 111 Eig. 92), are deposited suec^cssively in tlie 
openings between the pins ol‘ thr evi'iur or raddle. 
If the pins of tlie evener are fixed, tlial is, incapable of 
being moved laterally so as to alter tlu' distance be- 
tween each pair, the ninnfier pvv pinful must be 
calculated so that, tlu' oeenpn'd openings ol the ('\'ener 
may be ecpial in Avidth to tlu' distance hi'twecai the 
flanges (i of th(‘ loom Ixam 1’ (sea* Pigs. 9,9 and 9t). 
1 1 , on the' ot her hand, an ad j ns t al ik' e \ eiU'P is ii seal, the 
same precautions are miiu'eessary. (See Jiifr (uid 
Iakivu ff cm7//g .* M cchan iMii , Woodhouse and Miliu*, 
1st edition, pp. 95 to 97 ; 2nd edition, pp. OO to (>9.)’ 



Fig. 95 . 


When all the* jiinfnls have been arranged, the iron 
rod U is placed in the; longitudinal groove Q of the 
loom beam P, Fig. 92, and secured thc're by means of 
a number of cords V, as (‘xemphlied m Figs. 95 and 90. 
The left-Iiand part of Fig. 95 is an enlarged view of 
part of the iron rod U, and illustrates hoAV the free 
end of the eorel V is arrauge'el arounel the iron* rod U. 
It will, e)f course, be understood that the othe'i* eyel 
of each cord V is see'urely lixe'el m some Avay to the, 
loom beam, and that the're are* a few rounels of such 
cord at each place' in orde'r that the- e iiel of the warp 
may approach as near as possible or tiraetieable to 
the htalds during weaving, and thus ininimi?^e the 
length of waste between the last shot or pick of weft 
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ill the cloth and the end of the warp ; it^is obviously 
impossible to vveavc this length, which, with a small 
part of the woven cloth, say one to three inches, 
is known as a weaver’s thrum.” 

The lew rounds ol eofd, which it is lound desirable 

« 
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.to utilise in order to prevent a larger length of waste 
than that just mentioned, introduce a defect in that 
the last layers of warp which cover these cords are 
obviously •longer than those which are wound round 
the btire beam, and since both these groups arc ulti- 
mately woven simultaneously, there is a tendency for 
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the tlircads wliieli form the longer laye^;s to “ weave 
slack,” as it is termed, and to present in the clotli a 
different depth of colour from the remainder of the 
threads ; in otlier words, a stripey ” effect appears 
in the cloth. * ^ 

This dc'leet can be prev(MUed by nailing a width of 
clolli W, Fi^'s. 1)() and 97, in llie^n’oove Q of the loom 
beam P ; tlu‘ other end of this cloth is doul)led over 
and sewn to make a wide s(‘am, and then rc'ctangiilar 
pieces are cut out as sliown. A rod U, similar to that 
already mentioiunl, is ])assed through the opening of 
the seam, and through the loops of th(‘ beamcr’s 
lease, or else the thrc'ads are tied to the rod in tlu' 
rectangular ga})s. The h'ugth of cloth W is sullieient 
to allow the c^nd of tlu; warp to pass over the back 
beam of the loom, and all the threads are approxi- 
mately the same length. Patented methods, which 
ineh?d(' such a length of canvas cloth and neat attach- 
ment links, have been in vogue for a great number of 
years. 

Figs. 9(S and 1)9 illustrate ix'speetivdy the back of a 
modern ^'earning frame*, and the* main parts of the 
front of the maehiiu*. It is used for bc'aming chain 
warps on to weavers’ beams, and thl^ latter figure 
shows the sheet of threads j)assing through the evener 
or raddle, and on to the loom beam. The ends of 
three chains all going on to the same beam — arc also 
seen depending from the tension bars, while the 
continuation of the* warj)S can be seen in the upper 
part of the dlust ration. They pass across the upper 
part of •the stretch,” and oNcr one or more wf the 
” spreading” bars (Fig. 98), then downwards and 
jmder a roller, and again bridge the ga|« between the 
back and front sections of the frame to enter the 
evener, as already mentioned. 
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GOBELIN, AROEIGI., AND OltlEN'I’M. I'ABHICS 

It will now be quite evicl(‘iit. that, excipt niuh'r ve ry 
exceptional eireinnstanec'S, the production of laney 
fabrics where* tin* ornaiiu'nt is due mostly to tlu* 
method ol‘ interlacing^ t he weft I breads wit h t he warp - 
can be aec'onqilislu'd only by (‘onipheat ed ince'hanisn , 
or by a tedious jiroee'ss ol‘ eombinin^ a method ol 
sinq)l(i wea\ in^ wil h some* type o I' hand select ion. On 
the other hand, (*xtremely i n h and art ist le textures^ean 
be and are made by nu'ans of comparatively smijile 
strnctur(*s when combinations ol (lille'rc'ul eoloure'd 
yarns are* employed. 

Illustrations of fabrics with surfaces of simple 
geometrical ligur(*s have* alre'ad}' a])pe'ar(*el m the* 
prexluction e)f whie*h only the* siinjilest type* ol apjia- 
ratus was use*el, and where no ae*tual hand selee'tion 
was essential. More ael\'ane*e*el types ol orname'iital 
fabrie^s have alse) been illustrated, m which the* orna- 
mcntatiein was obtaineel by means ol similar simple* 
shedeling ajiparatus, but wh(‘re**(*a(*h line* e)l welt was 
composcei eif erne, tvve^, or more* e*e)lours, anel m lengths 
which corrcspe)neleel te) the ce)nliguration ejl the 
design.* 

Different types e)f loeiins eir Iraines have beeb 
illustrated fbr’the produe*tion of these* fabrics; no • 
sharp divieling line appears to exist as te> the enq)le)y- 
ment ejf he)rize:>ntal and ve.rtical loeims, but, in general, 
the clabe^irately figured de*signs appear te)*be inade 
largely*on the vertical or haute-lissc loom, whereas 
the simple types art' often made on the horizontal or 
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basfic-Usse 1(K)jiis. The vertical arrarn^einent offers 
more i'aeilities for the \v(‘aver to eom])are his or her 
work with the copy, if and when a e()py is used, as 
well as sinn)hryin<r certain manual operations, particu- 
larly in the manufaetuiV of })ile fabrics. 

rerha])s the linest specimens of the weaver’s art, 
so far as the simple frame process is concerned, arc 
the Oriental ru^s and carpets, and the somewhat 
similar textures which are made on almost identical 
frames by one or two well-known British firms. In 
these cases, however, the ornanundation is obtained 
solely by usin^ yarns of diflVrent colours and dis- 
playing these yarns by sonu' simple structure' accord- 
ing to the massed effeets of colour in the (h'sign. The 
ground or foundation of these fabrics is made' almeist 
invariably with the })lain we'ave, while the de'sign eir 
ceilour scheme is elcveleipe'el by means eif short le'ugths 
e)f \fool, silk, eir worsted yarns, usually the former, anel 
in such a way that all the e'ueis eif these' short le'iigths 
are visible em, anel cemsldute' the upper surfae'c eif, 
the te'xture. This type' eif structure is known te'chni- 
cally as pile*, ])lush, eir velve't weaving. (Feir a full 
eleseriptie)!! eif tlu'se ty})es eif weaving, se'c Textile 
Design : Pure and /Ipplied^ T. VV>)odhousc and 
T. Milne, pp. dGO te) 4t0.) 

The famous (iobelin textures eif the Saveinneric 
type are similar in strue'ture tei the' l\'rsian rugs 
in that the el'fcet is eibtained by pile weaving with 
variejusly cedemred yarns, whereas the Aubussein 
(iobclin is Hat wc'aving anel kneiwn as “ tapestry.” 
The \\*l)rel tapestry is rather an clastic einc,* feir it 
includes not e)nly a gre'at variety of cleiths which arc 
, actually weivcn by hand and by peiwcr, but several 
textures in which the ornament has l)cen displayed 
by a pre)cess eif sewing eir cmbroielcry. Take, for 
example, • the we)rld-fame)us Bayeux tapestry, the 
construction of which has been creditcel to*^ Queen 
Matilda ; the foimdatiem or body of this so-called 
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ta})cstry consists of about fi. of 2()Jn. wide brown 
liiU‘n,and the ornarneidation on it is snppost cl to dejiiet 
the Coiupiest of Knolaiul. Animate' and inanimate 
forms abound thron^hont the full len^dh of tiu' I’abrie*, 
and tlies(' forms ineinde l^nman la'in^^s, 7i)'2 horse's, 
mules, do^s, and other animals, d7 bnilelm^s, M 
s}n})s aiul l)oats, anet h) trees, or, allojjjet her, 1,512 
distnu't illustrations m e'loht dil’I'erent eolonrs. Neil 
one ol these forms or h^nres is ae'inally wove'ii, but 
all ha\'e' bee-n int roelne*e'el by the' aid ol needle's e»r 
similar instrnme'nts. The' weird tajieslry le>r siie-h a 
falirie is, t hereleire, a misnenner, but the' wetrk is 
distin^nislu'el by this word, anel lienee* it will preibably 
always be kneiwii as a tapestry. 

Oil the e)the'r liand, the i>r(Mmil anel eirnanu'iitatie)!! 
in the (ie)be hn anel either similar tapestrie's are' Ibrme'd, 
as it w'ere, simnltaiu'emsly Inini warpanel we'lt yarns; 
but lu're, again, the' ae*tnal work is enie' eil lyand 
se leetiein, anel tlu' preie'ess may, 1 he re lore*, be' e'onsieh'red 
as a partienlar type' eif se w mg eir e nibroiele i'N . 

W ith almeist ee[nal just ihe*at lein eiiu' might say that 
all the Oriental rugs anel e*arpe'ts, the* Saveinnerie 
type eif Oeibelins, as we-ll as all eithers maele* by similar 
[)re)ee'sses, are', in rc'ahty, meeirree'tly styleel woxe'ii 
fabries, lor all eif them are* maele' by a preiee'ss eif hand 
s('lectie)n, even wlu'ii the' ojierati ve* is leirmmg the simple 
gre)nn(hve)rk of the' strne'tnre. 

It is, e)f eenirse, elilhenlt to elraw a hard anel fast line 
between the variems meides eil* wairking, but, in einr 
eipinie)!!, ne) texture* ean truly be saiel to have* been 
aetnal^ w'e)ven unless the thivaels eil whieh tlift' warp 
is formed are eiperateel eolle'etively aeeeirelmg tei the 
desireel methe)clof inte'rlaemg, anel a shuttle eir shuttles, , 
e)r other weft carrie*r, used te) carry the welt either 
wholly e)r partially across the wielth of the fabrie. 

Although it is pe>ssiblc' te) e)i)tain by mechanical 
means 4:he same diversity of effect which is aehkived 
by a system of hand selection, it is, in general, imprac- 
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ticablc ; but suITicicntly varied effect* can in n]o.st 
cases be obtained by weaving, and the fabric is ccr- 
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taird^ ina'dc inucli more quickly and at less cost than 
by any scheme of liand selection. The great ‘advan- 
tage of hand selection is that it is practicable to make 
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exclusive (l|'signs, and that tlie cost of inakin^r a 
hundred eloths, ('a(*h dirierin^ in design, does not 
diflcr sensibly from the cost of inakiiiir a luindred 
cloths of th(! saini' (h'si^rn^ j)rovid('d that the amount 
ol detail in all is approximTitely tla* same. VVlien, 
however, it, is neet'ssary to ])roduee elu'ap labru's, 
duplication by actual weavm<r is {ssiMitial, but, 
although the cost p(‘r cloth or ynrd is low tor such 
mechanically manuractured <,^o<Kis, it does not follow 
that t he textures la(*k bcautv ol dcsij^u, tasti* in colour, 
quality of librous mat(‘rial, or pciicct workmanship. 

What is oft(“n (‘onsidensl and styk'd tin* most 
wonderful ])ic(*e of w(‘a\ in^^ that has cv( r bisMi ac(‘om- 
t)lis}K‘d is tiu' Ardcbil ('arpid,” approximately one- 
(piart('r of which is illustrated m t'l^r. too/ This 
carped, which is tinned the “ Holy ('ar])et of the 
Mosque at Ardi'bil,’’ and vhii'h is now hoiisial in the 
Victoria and Albert Museum, South Kensington, 
neasures J3 1- ft. by IT ft. () m., and has bi i n valued at 
about £(),()0(). It is thi' Ika’sian master])i(‘e(', and, 
according to history, was woven by Maksoud, the 
slave of the Holy IMaei' of Kashan, m the sixteenth 
ciMitury for the tomb of Shiakh Ismai'l. It has been 
stated that from start to linish the task oecujiied .’kl. 
years. 

In addition to the warj) and weft, threads which 
form the actual ground or foundation of this faliric, 
there are more than .‘k2, 000, 000 hand-tied tufts, or 
nearly 100 to the square ini'ln Tlie design, which is 
rich in detail, is practically symmidrieal in both 
direcUons, and hence the sectum reproduei'd iHu strates 
approximately all the ornamentation and gives an 
excellent idt«, of the design. The illustration loses 
much of its value, however, in the absence of the 
actual colour scheme, the rich (‘fleets of which may 
be seen in the fabric or in the monograph published in 
folio, by Edward Stebbing, London, 18013. • 

Fig. 101 is a reproduction of a very fine antique 

9 
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Iviimun mg iuuj is tlic property of S. J. Warring, Km,., 
ol A Cssrs. Wiinng nn.l (Jillow. Ltd., (Kford .Street 

uIh! Ill ■ t ^ '"r" ■''"l>l'li«l tiK' aiitlior 

^wtll llustrahons Iron, wlueli Figs, too, 10], u,u| 102 

lave been made. The biyder in Fig. tOl lias a wealth 
ol line detail whieh eoiitrasts well with the nuieh 
holder type ol ornament in the held. N„ half-tone 
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reprod, Kt'(,n can do ju.stice to the rieh, mellow effeets 

stet "earner "f « Kinnan A.xniin- 

ster eaipet, or, rather, about one-quarter of tlie 

comp ete .seamless carpet, is reprodueeal in Fig. 102 

Trt at d Th," ‘'■'“""I’''’ 

art, and the original carjiet was sold for upwards of 
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300 guiiu'iis, TiK‘ colour scheme oi» tlu' c;ir})(‘l is 
cxcclh'ut, and tlu^ gcMua-al crfccl relUcts crislit on 
the pro(luc(‘rs. 

No (h'sc'i’iptioii of mcchaiuyal wc'axinn by powi r is 
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to appear in this work, l)ut it is only lair to state that 
practically any scheme (U’ coloured ear})et,or rug can 
he obtained mechanically, and, of course, at a.much 
lower cost per article than by the hand seh'ction method, 
provided that a sunicieiitly large number is made. 


SJl 



(IIAPTER Vlll 

THE WEAVING OE 1*ERSIAN, DONEGAT., AND 
REAL AXMINSTER RIKJS AND CARPETS 
ON LARGE ERAMES 

The general prineiples involved in the making of a 
warp or chain, and in the so-called operation of 
weaving, having been described and illustrated, wc 
shall now return to tlie consideration of frames or 
looms which ar(‘ utilised for the actual manufacture 
of fabrics on a commercial scale, and shall describe 
the ^actual operatiems involved in the weaving oi' 
these! works of art. 

In the first place, it should be mentioned that the 
vertical loom is usually employed in connection with 
the manufacture of tliese elal)orately coloured rugs 
and carpets. The loom, or, rather, frame, is in most 
cases very crude, as exemplilied in Fig. 103, which 
represents five females at work under the superin- 
tendence of a sixth person, in one of the establishments 
of Messrs. Ziegler and Co., The Persian (iulf Trading 
Co., of Sultanabad, Tejieran, and other Persian towns. 

The loom consists of four beams and two rods — • 
not a very formidable equipment for tlic production 
of siiclTbeautiful fabrics as emerge from them,'> Two 
stout vertical beams or posts arc fixed in the ground, 
and a cross-beam is fixed on the top of these beams. 
Another cross-beam is adjustably fixed in slots in the 
vertical beams but near the floor. The warp threads 
arc stretched as indicated between these two cross- 
beams, and they practically All the space encle)i>ed by 
the four beams, or main frame of the loom. 

132 
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The warp, is nuulc in a very simply' inaiiiier ; two 
pegs are phieed in the gn'ouiul, the distaiiee apart being 
equal to the h'ngth ot earpet to be woven, plus the 
amount required tor shrinka^rc during the o])erati()n 
of weaving. Tlie warp is jiassed round tlu'se two 
pegs until the luressary number of threads has bee'u 
stretehed between them. At om* of tiu' pc'gs a so- 
ealkal selvage is lornu'd to keep the tlireads in their 




respcftivc positions, and to faeilitate the hxi ig of the 
threads to the equivak'iit of a eloth-beam. 

When the warp is made, it is taken to tlie Ifiom an^l 
passed over the top beam, as illustrat(‘d in Fig. 103, 
and also in Fig. 10 1, both photos of whieh were taken 
by Mr. Edward P. Hutton, a former stiylent of the 
author. All the threads then hang down as sh«wn on 
the right in Fig. 104, where the left-hand part of the 
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so-callrd “ war})-selvagc ” is in view near one of the 
beams, the eloth-beani at the foot. 

The warp threads arc* now seeured firmly to the 
lowc'r eross-beam as demonstrat('d in Fig. 105. A 
stout rope is wound round tlu' lower eross-beam, the 
rope being rc'presented m Fig. 105 l)y the letter A ; 
the warp s(4vag(‘ is shown at R, wink' the eord C 
indieates tlu' method of attaehing the warp sehage 



Fig. 104. 


to the rope's A of the eloth-beam. The first few sheits 
of weft are shown at 1) with one pair separated from 
^le boely ; (inally, the' lower part of the. warp threads 
is shown at F. The' core! C is also shown on the eleTli- 
beani in Fig. 103, irnnuMliately under the weaver's 
seat. 

Thesfour sheirter vertical posts in Figs. 103 and 104 
form the supplementary frame of the loom, and each 
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post is [)r()\’ulo(l with lioles to roct-^vc iron sup[)ort 
rods, oil which tiu' lon^ sc'iit lor the wt‘<‘i\ (‘rs is phiccd. 
It will thus he s(‘eii that, as the* wi‘a\inp[ jiroeiHHls, 
the run^s of tlu‘ (*rii(le laddi'r may he inserted sueei s- 
si\'(‘lv ill the hoh's to ( iiahleTtu' seat to hi' raised to a 
coiivenicMit position lor the execution of tlu' work. 
In some east's thi^ warp is madi' much longer than the 
stredeh het\\(.‘en tlu^ two eross-lx'ams ; in such eases 
the warp threads are wound on tlu' loj) cross- or warj)- 
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Fk;. 105. 

l)eum, and tin- clnlh wound on tlw bottom Ik am 
The *veavci’ tlu'i\ remains at the same level tl roiif'hont 
the proeess. The remaining preparatory operations 
are explained in eonneetion with h'lgs. lOd to 109. ■ 

The liarts .V, H, (', ami 1) from Kig. 105 are indicated 
in the lower iiarts of Figs. 100 and 107, while E and F 
represent the hack and front set ol w^rp threads. 
The top and bottom eross-heams or rollers ot Uie loom 
arc lettered tl and 11 respectively. 
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I ir 


tlu'.warp threads are haiigiiiiy, 
as depleted on tlu^ ri^hl hand of Fi^v, 

101, the operative makes ])reparations 
for piekinn; tl\e lease. A pole J, Fi^s. 
lOG and 107, is tied to th(^ \'ertieal 
beams this poh^ is shown dislmetly 
in Fi^s. 103 and 10 1, praetieall\ on 
a levc'l with tlu' heads of th(‘ \v(‘a\c‘is 
and a thread-by-t bread leaser is 
formed by passin^^ a eord K, Fig. 10(>, 
round the' rod ,1, then round the lirst 
thread of the group F, again round th(“ 
rod J, forwarcl Ixdweeai two threads of 
the front group F, round tlu' seeond 
thre'ad intfu' back grouj) F, and back 
again bed ween the same two threads 
and to the rod J. This operation is 
eontinued, eaeh time moving one 
tiiread forward in the' IVont group F, 
and passing th(‘ cord round tiu' eom- 
paiiion thread in tlu* back gioup Is, 
until a loop has beeai passcsl behind 
every war]) thnsid m the* grou]) F. 

The loo})s K are about <S in. long. A 
lease rod L is then jiassed Ixdwe^ n the 
twa) groups F and F just abov(' the 
cords K. 

With the parts in the position indi- 
cated in Fig. lOG, it IS e\ident that <i 
» length of ground wa'lt eould be m- 
sertcdiiifto the ‘^open-shed” at M, 
and that the next shot of weft couhl 
be inserted into the crossed-shed” 
at N, Fig. 107, provided that the two 
groups of threads coiikl be made to 
occupy the positions therein indicated, 
mark^ apply to the two necessary operations for the 
arrangement indieated in Fig. 108. In the latter ease 
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•Similar rc* 
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the warp tlireat^s E aiul F arc wound or beanied round 
tlu‘ upper beam (i, the several layers or rounds being 
rcpr('S(mted by the heavy black circle ; the threads, say 
in pairs, are them passed between a series of pegs 0 in 
the bar V, and then dowh^i to the eloth-beam II. The 
reetanguhir bar 1/ serves the same purpose' as the round 
rod L in Figs. 10(5 and 107, while the hanging loops K', 
Fig. 108, are used to perform the same function as the 
loops K in Figs. 100 and 107. As the cloth 1) is 
wo\'en in tlu' loom arrange'd as in Fig. 108, tlu' warp- 
})eam G is move'd slightly round clockwise, and then 
the eloth-beam II is moved in the same direction 
until the threads E and F arc' at the' desired tension. 
It will be understood that tlu'se two lattc'i* operations 
are not eontinuous, but intermittent, and tiu'y are 
performed when the weaver thinks it is desirable to 
do so. 

WKc'ii the lease has been picked in the looms 
illustrated m Figs. 10 t to 107, the threads of the warp, 
or, rather, the war}) selvagc'. Fig. 105, is attached to 
tr,. ro])('s A of the bc'am 11 by mc'ans of the eord C, 
and then all is drawn tight ])y msc'rting wedges 
Q, Fig. 10!), into the slots of the vertical bc'ams R, 
and above the lower eross-bc'ain II. After having 
drive'!) uj) thc' wc'dgc's Q, all is ready for the actual 
weaving o})eration. The part lettered S, Fig. 100, 
rcjiresents one of the eoriu'rs of the cloth. 

The usual kind of Persian and similar carpets and 
rugs has a structure w[iieh necessitates three distinct 
series of threads. These are : 

(1) Tke foundation or ground threads. 

|2) The foundation or ground picks. 

’ (3) The }3ile or liguring tufts. 

Although it is |)ossible to make ear])ets, rugs, or the 
like in which all thc tufts are of the same colour, and 
thus produce a self-coloured fabric, the more general 
practice is to em})loy a comparatively large number of 
different coloured yarns for the pile, in order that 
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designs of any practicable nature can !k‘ re[)r()(lue(‘(l on 
the surface of the cloth. Th('s(' eolourtd yarns are 
placed within easy ixaieh of tlu* wtaxer, Ixa-ansc; a 
considerable part (^)f the tune is occupied in the dual 
process ol‘ selecting tlu' corTc'ct colour ot \arn and 
introducing it into its propia* jihua* in llu' fabric. 

In Figs. 103 and 10 l< the eolourcal yarns are shown as 
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liavii*g wound into ii kind of hall, and !»ing upon 

acord vvliicli is strcU-linil betwoen llict\vt> iiiam vortjcal 
posts, and iv a convcniiiit jxisilion lor the woavoi^. 
In other cases a wooden bar wilb projeelnig pins or 
pegs occupies a soniewliat similar position to the cord 
of balls, and bobbins of coloured yarn ai;e suppoited 
by tlfc }>egs upon which the bobbin may rotaUi tyhen 
the weavea- pulls the thread ready for inserting it to 
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form one of the«figuriiig tufts. A furthey mcthod.is 
to have the coloured yarns eut up into short lengths 
aecording to the length re(purcd for the produetion of 
the neeessary height or depth of pile. These coloured 
hits are placed into boxes, pi which a separate eonipart- 
nient is provided for each colour. 

Such t)oxes for the pile weft are shown distinctly 
in Fig. 110, which illustrates several weavers at two 
rows of looms making the famed Donegal carpets. 
The arrangement of the warp threads on the upper 
beam, and between the pegs of the peg-frame for 
preserving the respective positions of the threads, 
is on the same principle as that demonstrated in 
Fig. 108. An (‘idarged view of sections of the few 
similar looms ap])ears in Fig. 111. In this illustration 
the short lengths of tufting weft ar(‘ sec'ii distinctly 
in a fcw eompartnu'iits of the box betw('en the hrst 
two \feavers. Figs. 110 and 111 are reproductions 
from photogra])hs made from negative's suj)i)lied to 
the author by Me'ssrs. Alexander Morton and Co. 
(Morton Sundour Fabrics Ltd.), Darvel and Carlisle. 
The nc'galives were made in oiu' of tlu'ir Donegal 
factories, Killybegs, Kilear, Crolly, or Annargry. 

It has already Ijcen shown, Figs. 108 and 101, that 
a rod is used in con junction with a sc'ric's of twines to 
form one of the sheds or openings for the ground or 
foundation weft. In the looms illustrated in Figs. 
110 and 111, however, the corresponding operation is 
performed by similar twines tied together in groups, 
thus forming handy bunches for the weavers ; these 
bunches, •the constituents of which arc identit;ali with 
tlnijt shown at K' in Fig. 108, arc shown clearly in Fig. 

on a line with the heads of tlu' wca¥crs. Imme- 
diately above these bunehes is a design, or, rather, a 
section of a design, since two, three, or more operatives 
work at tl>e same carpet, and from this sectional 
desigii*thc weaver sees what coloured pile weft has 
to be inserted across her width of threads. The 
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width ()1 thrc'ivis under her charge eor/esponds. to 
the sectional desi^'n Ironi which sIk^ works, (‘aeh pair 
of warp threads in Iut s('etion boin^v represented on the 
desi^ni })aper })y one vertical row of small s(piares, 
or, rather, by tlie varion^ colours in the row' of small 
scpiares. For example, the design on the rug in tlic 
forc'gronnd, and on the left of Fig. Ill, is identical 
in outline with the d(“sign on point pap(‘r just above 
the bunched loops. The methods of forming the 
pattern on the cloth will be illustrated and described 
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shortly : in the meantime, we might describe the 
process of forming the foundation of the fabric. 

It is customary so to arrange the warp threads that 
when in*their normal positions they shall forrft two 
layers, which converge to the “ fell ” of the cloth, 
ifC. the last inserted pick of weft, and So constitute 
one of the so-called sheds ” or openings for the 
weft. When so arranged, .all the odd-numbered 
threads, 1,*3, 5, 7, etc., are, say, at the back, as 
represented by the letter F in Fig. lOG, and all the 
cven-nundjered threads, 2, 4, G, 8, etc., would then 
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be al the iron t. as indiealed l)y the lett('^- V m the same 
figure. The disposition of the yarns into two layers 
provides a eondition which inaki's it a eomparati vil y 
(‘asy matter to insert a length of ground weft into 
this open shed " M. Tlu' weft is inserted l)\ iiand, 
althougli some simple weft earner might he used if 
desired. 

When this full-width pi(‘lv of weft is m its ])ositi()n, 
the lease' rod L is raised to the position indicated in 
Fig. 107. Th(' second ))lam pu'k is not so easily 
entered into its she'd as is the lirst jiiek, aiiel the' h'ase' 
real L is raised te) assist in, e»r, rathe r, to pros leh' 
suHie'ic'nt h'ngth of warp lor, the' Ibrinalion eif the 
shed during tlu' more' eliHie-ult eipe'ration. d’he 
weaser jilaces her hand Hat on the' threaels aheiut 
midway hetwee'n the' points I. anei K m Fig. 107, anel 
presse's on tlu'in in oreh'r to foie'e* the* front la\^ F 
as i'ar back as possible', and simultane'ousls’ puli'? Ihe' 
r -d .1 towards he'r so that the e*orels K may draw the* 
th"^ ads Is svhieh are- normally at the' hae'k to the 
freint as illust rate-el in Fig. 107. 'J’lie' se-e-ond she'd N 
is thus I’ormcd sullieiently big to alleew t he- hand of t he- 
we'aver to wi’iggh' through anel to inserl the' weft. 
Til loeims eonstruete'el em the- prme-iple- of those- illus- 
trate'd in Fig. lOS anel in Figs. 110 anel 1 1 1 , the- se e-onel 
shed is ibrme-el by })ulling the- bune-heel e*orels K', 
but othersvise the prineijile- aeleipte-el in the- two styles 
e)f leiemi is the same'. Whe'ii the- real ov buiu'li is 
released, and the le-ase- reiel L is hewe-reel, the thre-ads 
, again assume' the peisitieins iudieate-el in I'hg. 100. 

In g^ne^’al, one eeimple-le Imri/.emtal rei'v (4 tufts, 
and twe) such plain picks, eeinstitute eeiie- eyelc ejr 
reiund eif the .weave ; in spe'cial ease-s e ae-h re)W' of* 
tufts is acceiinpanieel by feiur, and eie'casieinally by six, 
grenind jiieks, that is, twei ew three- jiairs of the' sinpile 
ground weave. After the'' insertion eif the hist greiund 
pick in4he abeive cycle eif three', the twe) gre)und picks 
arc “ beaten dow n ” by a kind eif liarelw()e)d or iron 
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coml)-“a mul^i-pron^^cd iiistruinent. The weavers 
nearest the observer in Figs. 110 and llTarc perlorm- 
ing this operation, and a more elaborate form of 
beater is shown on the lloor in Fig. 100. The weaver 
on the left in Fig. lib is inserting one /)f the pile 
tufts, an o])eration wliiefi is (h'seribed below. The row 
of tufts is, of eourse, bc'aten down at the same time, 
so that it may join the row whieh was inserted in the 
preceding cycle. In power-looms, and in ordinary 
hand-looms, the operation is ternu'd “ beating up,” 
and it is performed by a n'cd opc'rated meehanieally 
or manually, as tlu* ease may Ixs 

Methods of Introductno Pile. 

Th(‘ method of introducing tlu‘ pit* yarn or tufts 
in (!arp('ts and rugs dilTers in the various seats of 
iTHvTi'uracturcL This dirCertaice may arise partly from 
the®(‘ffect desired, partly in virtue of custom, and 
partly in regard to the various thiekiu'sses of the 
yarns compounded in tin; manufacture. Tlu'rc may 
be two, four, or more ground picks for each complete 
line of tufts or pit' picks ; occasionally there may be 
an odd number of ground picks, but the general 
practice is to insert them in pairs^ and often, as 
already mentioned, one pair of ground picks after 
each line of pile. In any ease, if there are more than 
two picks of ground, tlu' additional pairs arc simply 
repetitions of the hrsl^pair, and hence need no further 
description. 

Examinee of Persian Ruo. 

. A small section of a Persian rug or carpet is repro- 
duced in Fig. 112. The ground warp is 5-ply white 
cotton, and the lower part of the illustration shows 
clearly the commencement of the rug with about 2 in. 
of the white warp as a fringe. Next comes about four 
shot^ of the d-ply blue cotton ground weft, introduced 
to obtain a comparatively horizontal line for the 
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insertion of tlie first line of pile, and to provide means 
for making perfectly horizontal lines, whe^e such lines 
are d(\sire(l in the design, and then' ari' invariably sneh 
lines near the outer edges of the fabric. About 1 in. 
of a band of dark blue |^ile would surround the com- 
plete structure, and part of this will be seen distinctly 
on the right and immediatc'ly above the above-nu'n- 
tioned ground pieks. Inside this dark outer band is 
the outer border of the rug, and in the present case 
the width of this bordi'r is about I J in. Then, after 
two narrow horizontal and vc'rtieal hiu's, eomes ( ither 
the inside border or the held or tilling of the texture. 

Colours Employkd. 

The colours used in the sample illustrated in Fig. 112 
are as follows : Dark blu(‘, ti'rra-cotta, pale blue, 
mid-yieen, sage, and fawn. All these colours, and 
the relative length of the pile, are rejiresentt'd by the 
short doubled tufts of jiile whieh have bei'ii taken from 
the fabric and exhibited in the upper part of Fig. 113. 
Immediately below these tufts of wool pile is a length 
of the 3-ply blue cotton weft ; then comes a le ngth 
of the 5-ply white cotton warp ; and,vhnally, a small 
cutting of the fabric to show how the thick and sub- 
stantial selvage is made. This view will be referred 
to again shortly ; in the meantime, we shall discuss 
the formation of the pile, whieh is the characteristic 
feature of the fabric. 

Methods of Selection. 

There arc two distinct methods of selecting the 
pile threads. One method consists in taking small 
prepared lengths of the necessary colours from a box. 
In the other method the weaver has a ball or bobbin 
for each colour of tuft yarn required for the proper 
colour, scheme of the structure. The linished result, 
however, may be the same in both cases. 
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(B) rhe inctlunl of utilising the yarn from a bobbin 
or ball to make tlu^ tufts. 

In drawing A, and abov(' the first ])air of warp 
threads marked 1, the s’-fjort length of w()()l for the 
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pile is represented by the U-shaped bit o-f yarn ; the 
ends of tins pile yarn are marked L and R to indicate 
left and right. 

In the sketch above the seeond pair of warp tlireads 
markcfl 2, the left-hand braneh L of the pile has 'been 
passed under the left-hand warp thread of the pair 2, 
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and tlicii brought upwards bctwerii^tlicni to the siir- 
lacc. In •connection with the third pair of warp 
threads 8, the riglit-hand branch H has been passed 
under the right-hand warp tbrc'ad of pair 8 and tlien 
brought to the surface butw(‘('n the pair of warp 
threads. Ihith loose* (‘iids L and R are therei'ore* 
situated between the* pair of ground threads. Wlu*n 
this tuft, and all others of a similar kind, are* beate‘n 



intv)«elf)se ce)ntaet with the* last line in tlie* unfinishe'd 
carpet, they will aj)])ear very inueli like that repre- 
seiiited in (;e)nne*etie)n with the* grounel threaels nfaFked 
4. The pile thre*ads, tliat is, the* e nels L anel R, will 
stand nien'c or le*ss erect, anel the mielelle* part e)f the* 
tuft will cross the pair of war}) threaejs freini above 
as cindicated. In practice, the left- and right-hand 
branches L and R of the U-shaped tuft are threaded 


150 llANDlCKAJbT ART OF Wl^AVING 

simultaneously from the outer edges of the pair of 
w^arp threads, and brought upwards be'Uveen the 
same })air. 

Th(‘ fabrie is made by starting at the bottom and 
proceeding upwards ; heUee, although the method at 
A indicates the ends L aiid R of the tidts" in their 
eorreet position, it will be notieed that they form, as 
it w(Te, the hll of the cloth. It is better, however, 
so to insert the ends L and R that tlu'y will be held 
between the central j)art of the tutt and the last 
ground pick ; in other words, that the U-shaped 
length should be iinaa'ted in ordca* that the ends L and 
R may be threadcul towards the operative instead of 
away from her or him. Thus, instead of the linislu'd 
tuft being iM'presented as in A with n'gard to the 
war}) threads I, it should a})})ear as shown at C, Fig. 
115. In this view there is a tuft for each pair of 
warp t,hreads, and it will be clear that when the 
heavy comb is us(‘d to beat u}) the tufts, the ends 
L and R will be locked, as it were, between the 
central part of the tuft and the two ground picks G. 
It will, of course, l)e understood that the next |)air 
pf ground })ieks will, w'ith th(‘ |)air illustrated, grip 
securely all the tufts in that line. v 

Now, with regard to the drawing R, Fig. 1 1 1, there 
are again four })airs of war}) threads illustrated in 
order to show the four stages in the formation of the 
tuft or })ile. The })ile thread P, coming from a bobbin 
or a ball in the direetiv)n of the arrow, is })assed 
downwards between the two war}) threads constitut- 
ing the })air 1, and under the left-hand ground thread ; 
it is then brought to the surface and crossed over the 
two threads marked 2 ; it is then taken downwards, *3 
indicated in connection with threads 3, \mder the 
right-luind thread, and finally u})wards between the 
pair of war}) threads. The right-hand end of the 
tuft should be the correct length ; the other brt^neh 
is cut to the same length, and this leaves the free end 
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from the })()bhin or ball to be inserted for tlie formation 
ofthe tufPfor the next pair of warp flireads, })rovided 
that the desij»n neeessitates the same eoloiir of yarn. 
The final ap[)earanee is, of eourse, as shown witli the 
war]) tluH'ads K 

As befon', wIumi all the* tufts have' been inserted, 
the a])pearanee will b(‘ as at (', Fig. 115. It will be 
s(‘en that in the finished row therc^ will be two pile 
ends between eaeh pair of warp threads, but there will 
be an e(]ual gaj), or nearly so, without any pile end, 

e. g. the ga])s Ixdween the ])airs are em])ty. 

If tlu' pile threads are not sulheiently thiek, or not 
set close (Miougli, there is a tendeiiey for a line to 
a])])ear between eaeh pair. The ])ile threads in the 
falirie illustrated in Figs. 112 and 1113 are inserted 
as at D, Fig. 115. Thn arrangement places one 
pile end betwi'cn ('aeh pair of threads over the full 
width, and thus secures a r(‘gular distribution' 'ut the 
pile ends. The pile threads from a bobbin 'or ball 

f. in easily be threaded as exemplified at I), for it will 
bc^ observed that the free end of the thread passes^, 
und(‘r th(‘ h rt-hand warp thread, then up betwa'cn the 
pair, over and under the right-hand warp thread, and 
again up lietwiTii the ])air of warp threads. A solid 
eomjiaet body of tuft is thus provided, and the selvage 
of the rug is made to correspond in colour to the outer 
band by wrapping a grouj) of yarns around the 
last three warp threads ; this group is shown 
distinctly on the left of the4)it of cloth illustrated in 
Fig. 113. 

/.,v#ry common way to illustrate the threading 
of the tufts for carpets and rugs of tiic cype under 
discussion is that in Fig. 110. At first sigli4 J:hc 
arrangement appears a little complicated, but a little 
eonsidc'ration will reveal the fact that it is identical 
Avith the threading described in eonneetion with 
dr^^yving 13, Fig. 111. Four ground pieVs, two pairs, 
have been introduced in Fig. 110, and the same 
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tiiiiiibcr ()i‘])ilc threads and ])airs of warp threads as in 
Fig. 114. * » • 

The earp(“t ilhistrati'd in Fig. 117 is interesting, 
not only Ixa-ausc' oj’ its size, hut beeause of its desti- 
nation. Tile earpt't is oif:; of tlu' uniiiue ])r<)duets of 
tlic Wilton Royjd Carpet Faetory C'o., Lid., near 
Salisbury ; it is GO It. in one direction and 50 It. in 
the other, and was made for one of the doors in 
Ruekinghain Palace. The striietiirt' is known as 
Real Axminsti'r.” All ilu* ground of the earpet is 
in deep eerisc', the IV'stoon border is developed in 



shades of French grey, whil(‘ the extreme outer border 
or band is a dark cerise.' All the tufts were inserted 
separately by hand, and by female weavers, several 
of whom are in the background of the vic*vv,i .^nd 
immediately in front of two blocks whicL form part 
of tlie buildings in eonneetion with the works. *• 

The fabric exhibited in Fig: 117, and similar fabrics 
made by the above linn, rese'inble closely the Oriental 
tufte'd iabries. It is interesting to not(‘ that this type 
of weaving was eommeneed at Axminster, Devonshire, 
about tlie middle of the 18th century, and that the 
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niami fact lire of these high-elass textures was trans- 
ferred to Wiltofl about the year 1835 ; •since this 
date tlie industry has been conducted, without 
interruptions, in conjunction with the manufacture of 
Wilton carpets by powev-looms. The men on the 
carpet in Fig. 1 17 are elippwig off the loose anti uneven 
ends j)reparatory to packing up the carpet for 
delivery. 



CllAl'TftU IX 


SMALLKll FRAMES FOR USE IN THE WEAVING OF 
TUFTED AND OTHER FAIHUGS 

This cliaptcr is intended to show how the prinei[)les 
ot' weaving Persian, Donegal, real Axniinster rugs and 
carpets, and so-eall(Rl tapestries niay be expoundt'd 
to those who wish, tor any reason, to experiment in 
handicral't weaving. 

Pig. 118 is a photogra[)hieal reproduetion of a fabric 
nade by a lady stinhait in the Art and Tcextilc 
Icpartnients of tlu; Dundee Teehmeal Pollegc '^ind 
School of Art. The loom or Iranu' was alsl) con- 
;1 j noted in the College'. The warp threads were lirst 
indulged on the' u[)[)er b(‘ain, ])a.ssed through a reealj^ 
‘ontaining about 1 t splits or dents pea* ineh, and tied 
X) the bottom rolh'r. Top and bottom rollers or 
jcanis are provided with ratelu't wheels and pawls, ^ 
;o that the work may be arranged in the most con- 
venient position for the weaver, and for tlu' operation 
)f weaving. It will be seen that each alternate thread 
s controlled by a separate cord. 

The illustration in Fig. 1F8 naturally exhibits the 
’ight side of the fabric, but since it is a tapestry 
»trui;tu»e, the ornament of which is developed by 
3 oloured weft yarns on the Hat treatment (not pile 
>i#ucturc) and by plain weaving, the work was.c^in- 
luctcd frofti the other side of the frame to that 
llustratcd. All loose ends or short floating weft 
yarns are thus at the back of the fabric. The ground 
threads of the warp are completely covered with the 
various colours of weft on the principle of \teaving 
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aiuj 97, l)iit at pivseiit tied up hy a st^iii^ at eaeli side 
to sliow tli(^ eoiistnietion ol’ the cloth. 

Hel“oi’(‘ tlie war}) threads an* tied to tlu' rod ol‘ the 
eloth-beani, howe^ver, they slioiild he drawn throne'll 
a reed as ^explaineal in relV're^iee' to ITS, and the 
reed is tluai sus|)end('d on the shoit bars evlneh arc' 



Fig. 1H). 


attached to the two inner laces ot the' c'nd frames. 
TlTe illustration shows that the weaver’s lease is* still 
intact at the ends of the warp threads, and that tlie 
warp is ready for being gaited ’’ or inountc'd })re- 
paratory to actual wc'aving. , 

Figs. 120 and 121 arc respectively end auj front 
elevations of a sejincwhat similar frame. The warp 
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threads A arc sliowii distinctly on tli(‘ Avarp-bcani B 
in Fig. 12^, jind dispos(‘d on the Ix'ain rod C. in the 
cut-out parts of tlu^ cloth 1) Ix'longiiig to th(‘ cloth- 
hcani K. The latter is operated by means of the hand 



Fid. 121 . 


wl^cl F, ainl held stationary whe n required by the 
pawl G and ratclict wheel 11. 

It will be seen from the end elevation in Fig. 120 
that the warp beam is provided with a, gudgeon J, 
upon»which is fixed a ratchet wheel K, and the> latter 
is held a fixture or free to move by the action of the 
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pawl L. The i^ed M is situated between the parts 
N, Jis shown in both liffiires, and it tliis la^etl is made 
on th(' same ])rineiple as leasm^y reeds (s(‘e Fi^. 12‘2), 
it forms an artieh' l)y nu'ans of whieh altc'rnate warp 
threads may be [)nll(sl bf the front, or pnshejl towards 
tlie back, m ordc^r to form j)ositi\(“ly the two distinet 
slu'ds r('(piired ibr the weavmi,^ of plain eloth, or other 
arran^n'iiK'nts whieh (l(‘mand oidy two distinct 
mov(Mnents of the warp tlnaads. In Fijr. 122 one 
shed is fornu'd by th(‘ thrcsids illustrated ; the 

r('ed is snj)posed to luive been drawn towards the 



Fjc. 122. 

weaver, wlu'ii the four threads enclosed in the leaded 
dents (tlu' lead indieatcsl by ilu' stippled parts) 
would clearly move with the reed, whilt* the remaining 
four would be unalTeeted ; a movement of the reed 
from the, weaver would carry the eneloSeci** four 
threads to the far side of those whieh arc' at present 
nc^r the far board of the reed. File fal^ries, siniTIar 
tcj Oriental fabrics and the like, can be woven in 
these looms. In some ])rimitive looms, a wooden 
structure, si;nilar to the ree'd in Fig. 122, is used for 
the saBie purpose. 

Since the back frame O, Figs. 120 and 121, is 
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fultjrunu-'d at the wliole frame may he collapsed, 
so»t}iat \^licn weaving is hnishec? the minimum 
amount of space will be occupied by the two frames. 
The total height of tlic frame is about 5 ft. 6 in., and 
its width is 3 ft. 6 in. 

It appgirs most remarkable that, in spite of the 
very many ingenious methods of forming the shed, 



Fit}. 123. 


as exemplified in the foregoing chapters,- very few 
wc^A^ers adopted the simple method of emph^ing 
two distinct leaves of the healds and attaching the 
tVo leaves to the same simple lever, and operating 
the leaves by means of two simple treadles or cords. 

iFig. 123 illustrates a small hand-loom capable of 
operifting any number of leaves to a rnaxiiMum of 
11 
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The leaves are pulhal down by simple levers 
against the action ()! sj)ring-controlled h()pked levers 
on the left, and the booked j)arts of the latter hold the 
leaves down for any number of shots or picks. Such 
a loom, although really a niodel and of a handicraft 
nature, is more an imitation of modern liand-looms 
than any which have been described in this work. 
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